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#il 2004-053361 ^- v : 1/ 

Corvnebacterium ) ^v-^'JtlT ( Escherichia) v-^x-K^^;^^ ( Pseudomona 
s) M Ty>^^~^:5'- (Azotobacter) m> ^)\^^^--7 ( Salmonella ) Si3 i tJ*:7 h 
( Lactobacillus ) Mi^^m^ ^'i^^m^^hfj: ^WX Mitii.^i^^mm^^DN A 

lif^Jls 1 . ^ - ^ , 

^ ^ A ( Corvnebacterium elutamicum ) . U x U -i^ A • PyyVT (Coty 

nebacterium diohtheriae ) . (Escherichia coH) , v^-F^-^- 

jx. . 7 V -fe ( Pseudomonas fluorescens ) > TV* h /-^^rJ' ^ - • H:^-7>7-'f 

( Azotobacter vinelandii ) . • 7^^-7^A';'>A (Salmonella typhimurium 

) is J; t;*'7 :5' h>'^^-f-;^>^ • > ^ 7 A ( Lactobacillus plantarum ) iiZMir ZU.s.W^'^ 
h^j:^mX r, mi£it^m^^^^^<^'D^ A. tfzimD-^AtT. Y b ^^#T 

^iJ^^^-r-SjDNA-t:-* 0 . V liTSt^M-r^#^%fi5ltODNA/&^ i£^ij#^ 7 ifi 

m^T^Jl^BB^iJ^^-r-SDNAt?^^. K^f-xmicg-r-^m^jf^a^^^DNA^^ 

sa^ij #^ 9 f s« <^ ii^*@£^iJ * * -t ^ D N A -t- 2b . T y h ^ ^ - M s i- 5 tl^^^l^ s * 

(DDNAijK mmm^l l|B«0:^*@5^J=^*-r^DNAtr^f), -9-;^^ t^mi"* 
m^%fi*<7)DNA;6^ |B^ij#^l 3|BK(7)i»@E^iJ%*-i-^DNAT^*^). ■^^'h/^^ 
;v;^mt^m-r^t»'^^S5&<^DNA7&^ Ifi^!)*-^ 1 5ia«<^:^»ifi^iJ=^*i"'&DNA 

[ff 5 1 

;1^^--#0^MNADHt'- F n - ^ 3 - F-r S D N A^^ ^ v ^ 'J ti T • 3 'J DH 
5 a /pCS-CGndh(FERM BP-08633) (Dim-f^ -f=7 7s 5 FpCS-CGndh<7);ti-'5.i^;V^^-#a 
^?fiNADH7"li Fn^-:h--tf^3- Fl--^ D N A ^ /itiKD N A i ;^ h V ^vai^' h 'fe^W 

^•f'f- F=lr3- Fi-'i>DNA-CEb'i)^ fi^:^ 1 tB^<^^it-feo 

j:V;vi'-#^^MNADHT^li FD^^^--tf;6^ SS^iJ#-^4. 6. 8. 10. 12. 14i3 

i 1 6 IB«(^ T 5 y mi£^y ^> i ^; s ^ T 5 y mie^fJ ^ ^-f ^ *° U ^ f 

^J^,,^-„^^^^gaNADHT*li Fn-^-^-W. oiv'^U liT • 3 U DH5 « /pCS-CGndh (FEEM 
BP-08633) <^#*-t 7° 9 ^ FpCS-CGndli<7)^i- ^E^MNADHr' li F n ^ 

^J-e^^i ^^o:r.^.;V^'-M^aNADHT^t: Fn<>^^--t?^S'ft'^^-t^ *° V ^"/^ Ft?* 
8 1 
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^-v : 2/ 



a-^.;v^'-#m^aNADH7-'t: Fn If ^ n - Ff^ D N A 

^V^T ( Escherichia) a V ^-^^ ^ f V ^ J^M (Corin ebacterium ) . f^f^/;^^ 
iJ^A (Brevibacterium) «> T-Xn/^'^^- (Arthrobacter) f-/"^* .f,^.; 
ryj. ( Anreobacterium ) -fe;vn^^^ (Cel lulomonas) ^'J 1^/^^ ^ - (Clp^ 
acter)^~TFTA>-rV (Curtobacterium) ^^Ti^^^yV^J^ ( Microbact 

li^n.s-^^- (Pimerobacter) ^^^''"^ "^J^f^^^J^^.Z^ 

i|;v^-#m^MNADHT'-t: Fn ^-^-4f-^ =^ - Fl" ^ D N A =Sr«X-t-^m«^^ 
ifff--ik^iaNADH7^^t Fn-y^--1f=^3-Fi-*DNA**A-r;i>m^%^^ 

iJJ?-#k^aNADH7-t; Fn^--t-^-^::3-F-r^DNA^«Ai-^^^W\ 
^/^'^'xU 'i' A • ^;Vi5' 5 A ( Corvnebacterium glutamicum ) . 3 'J ^-^/-^ 7" V "t? A • 
:79/^-A ( r.nrvnP.bacteriuin flavum) , n U ^-^^^"^^ T" ^ A • 9 h 7 T - ^ > ^ A (C^ 
rvnebacterium l.ctofementum ) ^XXfzi U ;tws-^ x 'J A • ^ J^mhS^ 

^|;v?-#k^MNADHxt Fn^^^--€:&3- Ff ^ D N A =^*Ai-^t^«^^ =^ 

-vh;vv>. L-;^v;j-->', h-^^t=-y. L-^^vy. l-^vh^v:- l- 

mv^ T 5 y ^ . W*:® 1-13 ^^^irM^ 1 :*iB«<7)mitao 

if f ?- ^L^MNADHf - iiFn^~^-^f^n-Ki-^DNA^*AL-C#P.tL^n'J^. 

iS ;v J-#^^MNADHt-' 1^ F n - 4f >^ 3 - F-r ^ D N a ^ «A L T# ^ ^ =i ^-^ 
if J? - ^m^mMDtir t; F n ^ - -t? =^ ^ - F-T ^ D N a 3 iM. ^ r U A S 

ji~>aii;iiTS. v;x-F^^;=^^s ry^v^-^^^-m. ^^i^^^^ymi^^^^y^ 

> ij > ;y h >^^frT"t?/^-f y V ^-f Xi-<2) DN A-e^^, ii^jj 1 6 t /vTti 1 7 gB 



[ft^ii 1 9 1 
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^ > W*:^ 1 6 S /c{± 1 7 l5fc<^t^i^%o 
[fi^iM 2 0 1 

^iJ=|-^-r^DNA-e^ (9. -:3iva^y HTStcS-f ^teil^S5fecoDNA;6^ 7 IB 

mcO:^^@£5^!j^^i-^DNA"e^ i?, '>i- K•=&:^;^J1 trMi--?>l^^t/i*0 D N At)^ 
IB^'J#^9ia«om^@e^iJ^^i-^DNA-e^ 19 , TV'h/s-i:^ ^'-Jgtcjg-t^g^l^^^^j^ 
ODNA;6^ @£^IJ#-^1 imn<7)^mi¥^}^^-t ^DN AX-^ ^ ^ "9- ;V ^ ^> 7 M Jl ^ 
m^!f^ft5|S<7)DNA;^^ @e^!J#-^l SIBmom^SB^lJ^^-r'SDNAT:-^ 9 ^ h 

}p:^mizmir^m^mm^<7)Di<iA:^K mm^^i snmommm^^^-r^DiiAx^ 

^ ^ m^M 1 8 |Emotlt^t?o 
2 1 ] 

5 « /pCS-CGndh (PERM BP-08633) (D'(^:t-r ^ ;^ ^ KpCS-CGndh<7)^1-^ 
^MNADHr'-ti Kd^^-^--H^3- K-t;z> D N A S Ttti^D N A i: >^ h y ^i^ji^ 

^•7°f- K^n- K-r^DNAX-*^. 6Sfc:{il 7fBmot^^^o 

j:.^)v^~mm^miiMMr\:ivuri---^±KMm^^4. e. lo. 12. 14^5 

•^f^&tt^Sr^tt-'S^y Kt?^^. 6 tfzl±l 7 iSmo0^t»o 

[ft 2 3 ] 

jc;f.;Uc^-#^^>iiaNADHT^li Kn<>-':h--tf^^\ J^v^y • n y DH5 « /pCS-CGndh (PERM 
BP-08633)69'{^;ti-'5) 7°^;^ ^ KpCS-CGndh(^^i-^a^:t>;V^'-#M^MNADHT'li Kn<^~ 

3 y ^^s'^ X y -7 A • ^ :^ A ATCC14752/pCS-CGndh. 1 7t 3 y ^^s^i^ x y '7 A • 

5 * A PERM BP-1069/pCS-CGndho 

m^m 2 5 I 

V y H T • 3 y DH5 a /pCS-CGndh (PERM BP-08633) o 

m^m 2 6 1 

J^vo^y HT • :3 y DH5 « /pCS-CGndh (PERM BP-08633) CDf*^i--2, ^ FpCS-CGndh 
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mm 

[0 0 0 1 1 

:$:Ki#PI) o 

(BacUlus subtilis) l^^V^T. ^ ;V W 
n Abc^t ^ =^ =^ - D N A ^iiipi-r S ^ ^ ^ ^ -7 ^ 

A ^ * A ( Corvnebacterium glutamicum ) mmr^ ^ '^~tZlZ,\ tfu 

D N A i L ^W^-0^# ii ,0^ o ^ ^ * L T V . ^ 1 # PI 

) o 

l#fF:fcm 1 1 #PS2002-17363^<&# 

[^^jj^j^p-^^ 1 1 Journal of Bacteriology, 2000^. fel82*, p. 6884-6891 

t^i> MM} 
iM ^ m^&c-r <D^m 

[0 0 0 6 ] 

V^A rrnrvnebacterium) oi^^c^JHT ( Escherichia )^ ^^I^f"" ^if rSf> M 
f.nf1nmonas) TV^h^^'^^- ( Azotobacter ) M> -9-;v^^-.:7 ( Salmonella ) MfeJ:^ 

-tifi (1) (7)m^-&o 

( 3) ^ mip'-^m^MNADHT^-t: Fn y^-^f ^ - Fi"^ D N A^^ n V ^^^"^ 
1] A • 5 A ( Corvnebacterium glutamicum) . V ^-^^i^' 7" V 'i' -A • v "7 7" J 

T rrnrvnebacterium diphtheriae) . ^ v ^ T • n V ( Escherichia^ ) . 
- F^^^ • 7;V:t ( Pseudomonas fluorescens) . h/N^'i^ • 

{±liE# 2005-3028499 



mm 2 0 0 4-0 5 3 3 6 1 ^- v : 2/ 

yr^~ ( Azotobacter vinelandii ) ^ ^-^y - T 4 y ^ ^ ^ (Salmonella tm 

himurium ) io J: If 9 h /N'^;Vy?. • 7^9 > iJ' 9 A ( Lactobacillus plantarum) izMir^ 

(4) 3 i; ;t.ys'i^7^i; A^tzMi-^tet;a5^<7)DNA/i)^ @5^|J#-^ 3 t i± 5 
0:^*@E^iJ^^i-SDNA-e^ 0> aiv:ci; liTSliJli-^tl^&%fi*<7)DNA^^\ ifi^iJ 

^tjfi5t5<7)DNA75^ SB»^1 lfSm<7):^*@fi^iJ^*-r^DNA-e^i9s ^;i-^^>-7^ 
lzJi-r'&tet)S*<7:'DNA7^^ SB^|J#-^ 1 3l2m<7)iaM^'Jt::t1-^ DNAtr^ f9 , 7 

NAtr*;?). ±15 (2) comittio 
[0 0 0 8] 

(5) ji^-.;u^'-#m^iINADH7^'ti Kn^'-^-4f=Sr3- K-r^DNA^^\ Y.r 
• . 3 U DH5 « /pCS-CGndh (FERM BP-08633) (D'^'^'f ^ l' y 7s % KpCS-CGndh<7);fri- ;|> ;f 
^-^M^MNADHr't K^^~■:^-^^^ 3- K-f-S D N A ^ /cii^D N A t X h 'J >vji 

-r-si U ^7°f- F=Sr3- DNAT'db^x ±IB (1) <7)M^fSo 

(6) ji^.;v^--#^^MNADHxt Fn^^^--1f76^ M£^iJ#-^4> 6> 8. 10, 12 

1 4 :B J; 1 6 la^o T 5 y mss^y>i^ hiA^m-x-^ T<y mss^ij **-t ^ 4^° v 

[0 0 0 9] 

( 7 ) jE. ;i/ ^" - #^^MNADHt'' ti K n - -if v 'J t T • :3 y DH5 « /pCS-CG 

ndh(FERM BP-08633) (Dim-r^-fy:^^ VpCS-CGn6h<Dm't ^ ^^^-^M^Mmmr 
^ Yuri--'^'t^~ Vi-^DNAK^~ V^fi^^°V^y°^ t /^i±l^>3^° V ^7°^ K 

(8) Ji:.^;V^'-#^M^MNADHT^'t Fo -If ^ :3 - Fi"* DN A =l:SA-r^l3?ife% 
jnvjcVtiT ( Escherichia ) -p, =r V ^>^-^'^ t" V 'i' -^M (Corvnebacterium) > -fl^ 

7-^)^2^ ( Brevibacterium ) S> T-7sU;^^ ^ - (Arthrobacter) M.^-V:t 
^^^^T'U'^^A (Aureobacterium) -t;vn^-fX ( Cel lulomonas ) ^ y^i^^'^ 9 — 
( Clavibacter ) ;v h ^^^^ x U A ( Curtobacterium ) ^ n/^-^ 7- U A (M 

icrobacterium ) Jg, ^yn^t^'^- (Pimerobacter) ^ is J; tf/ ^" ^ ;V (Bacillus) S 
irM-r^te%^"'^*'2>^«fc '5S(ftL<&m^tJX-^^. ±IB (1) ~ (7) 

[0 0 10] _ 

(9) j:.^;i/^^-#^0^MNADH-7"~li Kn^^^-^f =^ Fi";?) D N A ^grSAi" SItetJ 

755 tTJStcst-^tteti-e^)^. -tlB (1) ~ (7) \^'fM--\'^(Om.^^o 

(\ 0) j:-^-;V^'-#M^MNADH7"t; Fo<5^~■:^--l^^ n - Fi"^ D N A ^^Af ^t^i^ 
a^v^U tiT • n'J I'M-r-SmM-C-ab^. ±fB (1) ~ (7) V^r:^^>6^ 1 '^'^i^ 



(11) a.^.;u^'-#mMNADH7"li Fn^"-^-^f*3- Fi-;& D N A =lrSA-r -Sf^^ 

(1) ~ (7) v^T^^>6^1 -^(^^^tfeo 
[0011] 

(1 2) ^^Wl/^'-^^^^MNADHT-^li Fn^~^--lr^3- Fi-^l. DN A^#Xl~^tte 
/j:^^?^ n V 7-^) 2^ • ^y\/^ ^ "ti ( Corvnebacterium glutamicum ) , 3 U ^^y-?^ 

taiiE# 2005-3028499 
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^-v: 3/ 



y-^)til^ ' 7 ( Corvnebacterium flavum ) ^ n V ^/'^iJ' 7- 1; ^ • -7^ h-7T-^ 

y^J-. ( Corvnebacterium lactofermentum) i CFn 'J 7" U • ^7 ^ * ( 

Corvnebacterium efficasis ) ^)«f^tL;i>m^4^X'*>S,. ± 

IB (1) ~ (7) v^-r^h-;^^ 1 oo^^feo 

(13) jc^>;v^--i^^^^iyNADHn^ Kn ^'-^--If =lr n - Ki" S D N A =lr#A-r 

[0 0 1 21 

(14) L-T^/m^^ L-<5'';ViS7 5 >'m> L-^^'^iV^^^. L-';v>. L-T;v 
op^-y^ L_~>>;i,i;>^ L-;^^^->^ L-^f-:t^>. L-/^■U^^ L-^vn^ 
v^. L-a-fv>. L- h ^'h 7r L-^nv^. l - "7 ^-;VT 7- L- 

. ±|B (\ ) ~ (13) 1 o<^»^-^o 

;2>^J: ^^tftL^T5 ym-eab^. ±iB (D ~ (13) v^-f tL>0- 1 ocD^jtvSo 
[0013] 

(16) ai^->;i/^'-^m^MNADH7"~li Kn^^-^-^f^ K-f ^ D N A A b-C# P> 
(1 7) ^^^MNADHt^^H Kny-:^--^^^- h-'-^.2)DNA^2>ALT#ib 

xV-^AS. j:-viVtiTg, vi-K*f-;^M. ry^^-^'^^-S. -^fiv-^^-^Scfe i 

MDNAi::^ b V >^*^^T-CvW7^U ^^MXi-;5>DNA-e*^^ ±iB (16) 

tfzi± (17) Oteif^o 
[0 0 14] 

(19) a:^>;V^^-#^M^MNADHT*li K^y:^-^f =Sr3- K-r^DNAy&^ 

DNA-e*^. ±fB (16) tfzit (1 7) o^m^t^o 

(2 0) n i; ^w^^i^^T- V .^2.StcSt-^l^i^tJE&*<^DNA76^ SB^iJ#-^ 3 * /^ti 5 sB 
mom^SB^iJ^&^-T'&DNA-e* tTStimi-'^'m^t'S^'^DNA^^ SB 

^J#^7lB«<75J^*MB^iJ**-t^DNA-e^ v^- F^-s'-xmiiS-tStetJa*^^ 
DNA;^^ SS^iJ#-^9|Bm<75:^*lfi^iJ^>ti-^DNA-e^!9. TV' b/'^^^' ^--^t--®^^ 
«^t)a*<^DNA75^ SB^iJ«-^l lfB«<^mSSB^iJ**-r^DNAtr$, >9 . -if^V^^-^ 
«llM-r^»t»S*<^DNA;{)^ iB^J#-i-l 3iBm<7)3^*iB^'J^*i~'^DNA-e^ 
7^:^ '^>^^^^^^S5^t<7)DNA7&^ iB^iJ##l 5lBtt<^)m^@B^!l^^i'^ 

D N A -t?^ -2) . ±iB (18) (D'i^Xm^o 
[0 0 151 

(2 1) jn^.;i/ip^-i^^^i!iNADHT'li Fn^'^--€*3- F-T'SDNA/^^ a^~>jiV li 
T • 3 V DH5 a /pCS-CGndh(FERM BP-08633) <7)'(i::i't- "7° 9 X 5 FpCS-CGndhcD^f-r ^ ^- 
;,^^_^^^^gyNADH-T"H Fn-^r'-:? — -If^n- Fi"^ D N A t f^iti^D N A ^ h V ^^^'^ 
> h rj:^j^TX-^^^y'V X :^ ^-^ )V ^ ~ $m&.MMDiir }^ Fn^~:h--lfV§'I4^ 

F^=?- K^^DNA-t~^;g,. ±|B (16) tfzit (1 7) (OW^^o 

(2 2) j^;^;V^^-#M^MNADHt"H F^<5^'•:^--^^^^ @B^J#-^4. 6. 8. 10. 1 

i;^7'-f-F, ^/fe^im-i^v^y'^ FC)*1-^r 5 ym@B^iJt^*3v^-c. iJ^i.Ji<D7^ 

mfE# 2005-3028499 
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: 4/ 



^^n-y^^--lfffitt^*-r'2>*°U^y^F-e*S. ±lfi (1 6) tfzit (1 7) OWl^^o 

(2 3) ^ -^i }^ ^' - WM&mmar ^vun-'-^ij^. ^ ^ t r • ^ v dh5 « /pcs- 

CGndli(FERM ^? -08633) <Dim^ ^ KpCS-CGndhO*^^ ^^^;V^'-pm^^ADH 

(24) a V ^-^^"^^ T ^ ' ^' )^ ^ < ^ ^ ATCC14752/pCS-CGndh, ifzit=i')^-^^^^ 
7- U • if)^^^^-^ PERM BP-1069/pCS-CGndho 

[0 0 17] 

(25) V U T • ^ U DH5 a /pCS-CGndh (PERM BP-08633) o 

(26) J- V ^ V H T • =f V DH5 « /pCS-CGndh (FERM BP-08633) (D^mir ^^vT.^ K 

pCS-CGndho 
I 0 0 1 8 1 

7- 1 F n - ^f^^#:<^ ^ ^> ^ 1 « ^ 0 -C- ^ ^ -7° n h > ^^m7?»^~-tr n S 
NADH7^-li Fn-^7^-^-«^#^^«^-r^NADHrt Fn^^^-'lfOvStt (^T. J^:^;^^- 

i; ^7°f- F"e^o-C ^) J: v^o 

NDH*°U^y-?- Ft LXt±. 3 U ^./t^ t" (Corynebacterium) Jg.^ 

ji-v^ytT ( Escherichia ) '>^- F-^^:^^ (Pseudomonas) T^^/-^"^ ^ 
( Azotobacter ) ^?-;v^^-^7 ( Salmonella ) M> 7^ \;%^-)\^7. ( Lactobacillus ) m 

ziy}%;^^7-')^2^mv^m-th'^m^\^^\^^ ^-^^i^^') ■ ^^^^^ ^'^^ ^ 

Corynebacterium glutamicum ) . 3 U ^-^z^'^' T" V A • v 7 x V T ( Corynebacterium di 
phtheriae ) {zmir^m^^^'^^''f^^^*^'^^^^° 

Itlllrr ( Escherichia ) m^^ir^i^^mtLXit. U t: T • ^ U (Esche 

richia coli) i;«i-^a^i^^*^tf*-t^^'-^^^^° ^, ^ ,^ 

^w^. finorescens ) tcmt-^mf^^^^^f ^ ^ ^^^"^^ ^° ,^ _ 

h^^'^^-Mi^mi-^m^^t L-cfi. ry^^-^i^^- • t^^-^^^T-^^ - (Azotob 

acter vinelandii) l^zMir ^W^m^^^f^ ^ ^^''^'^ ^ o 

[0 0 2 2 ] ■ _ /o , 1 1 4. 

^)U^^-^ym<<^m-r^'i^^^tLXI,±. -it;v^^-^7 • T-^f -^A ( Salmonella t 

vphimur ium ) ^ t) ^ ^ tf ;g) ^ ^ # ^ o _ ^ _ , ,t 

h/"^^;v;<>mi::S-r^1^^t/i: L-Ci±. 7 h ^■^^■5"^^;^ • 7 7 > 7 A ( Lactobac 

i11ns Dlantarum ) tc^j- ^ - ^^^"^^^ ^° ^ ^, . 

u ^ 7'-^ K J. ^ u T ^ -i. as^-r ^ sE^ij#-^ 8 fB«o T^y mmn ^ 

■miE# 2005-3028499 
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1 2mm<oT ^ ymm^ii^-t^^^'j^^^y^^ ^jv^^-^ym^^mir^'i^^m^-^^irih 
iz&^-th mn^^ 1 6 ia«o T 5 y mMm ^m-t^ ^° u ^ k * * if * - 1 T&^^-t? ^ 

( 0 0 2 3 ] 

3^ V i U T • :3 i; DH5 a /pCS-CGndh (FEEM BP-08633) (DU^^ ^ 7° 9 X 5 KpCS 
Kn-^r^^^--tf=^3- K-rSDNA (ndh) J: i9 n - K $ tL^ 'i^" V ^-7°^ K mT. ND 

[0 0 2 4] 

(DT^^m^^^^^. Sm^L<(±#in$:^^7t:T5ym@B^'J:a^'i=&^'i^°^>'^^^>'f±> Mole 

cular Cloning, A Laboratory Manual, Third Edition. Cold Spring Harbor Laboratory 
Press (2001) (&^T. ^l^^^v- • ^u-^-y^fmsMt^-t) > Current Protocols 
in Molecular Biology. John Wiley & Sons (1987-1997) (^T. iJ^yV • h n- 

;VX • > • ^V^j:-^— • /'^M :t n V- iiB&i") . Nucleic Acids Research, 10, 6487 
(1982). Proc. Natl. Acad. Sci. USA, 79, 6409(1982). Gene, 34. 315 (1985). Nucle 

ic Acids Research. 13. 4431 (1985). Proc. Natl. Acad. Sci. USA, 82. 488 (1985)^ 

}.z%m<Dmmm ^m^mxm ^m^^r. n d h *° u f a ^ o n d h v 
7°-?- F =^ 3 - F-r ^ D N A K^^mmmm^mx-t ^^tizx^. m^t ^ ^ 1 c 

5 O o 

10 0 2 5] ^ ^„/^a*»AA. 

[0 0 2 6] 
[0 0 2 7] 

^ n ■^^r V ;V T 9 — > 
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tfz. NDH^'V^ -7"^ VAtfz l,±^^(DN D H ^ V ^ 7° 5^ K t3 1 ]iX±(DT 5. J Wi^^ 

il'^^ < ^ 6 0 %m_t, 3l#i±8 0%iiJl±. #tw 9 5 %J^±(7)ffi|WI'|4^:^L-CV^^ CI 
[0 0 2 8] 

T 5 y mse^iJ^Ja^IE^iJcDffilWlttii. Karl in and Altschul izX^T)V^V X ABLAST[P 
ro. Natl. Acad. Sci. USA, 90, 5873(1993)] ^FASTA[Methods Enzymol. , 183. 63 (1990 
)]^m^^Xxk^ir^:i t-fy^X-^ ^<7)T;V3'iJ XABLASTt;Sc?V^T. BLASTN^BLASTX 
t JH£fi;hyu^^^A-^^m^^fiX\^^^ [J. Mol. Biol., 215, 403(1990)] o BUSTtz^ 
o^V^ -CBLASTNIC J: o XiM.&mn ^»^if i" ^ m^l^z 9 ^ - ^ l±m ^ (^Score= 100. wo 

rdl ength= 12 ^ o tfz. BUSTti^cfv^ "CBLASTX J; o T T $ ^ ^SE^J ^ jll^lf 
^Klt, ^^°9y-i5'iif!l^^^'score = 50^ wordlength=3 1 1"-?) o BLASTS Gapped BLAST"/ 

m^niJ'A<DM,m'^^£^mt<k^X^Z> (http://www.ncbi.nlm.nih.gov.) o 
[0 0 2 91 

MS Microbiology Letters, 204, 271 (2001) <^fBttt3ti CT. Ji^-;V'^-#^^ii[NADHT' 
t K n r ^ y > - 1 is i CfNADH^#;t-r ^ KJ^^'mZ-i^ 'i> 275nm t {i340nm 

[0 0 3 0] 

NDH'i^"';^/^ K*3- Ki-'2>DNA^: L-Cti. NDH^ff V ^^f- FAS 

NDH^-KU^y^ FA^n- F-r-S. J^v^ytiT- 3 U DH5 « / pCS-CGndh ( 
PERM BP-08633) <Di^^-t ^y°^X^ FpCS-CGndh/^^'^f^ . n i; ^-^/t^ x U A ■ ^ 
5 A S*ONADH7"l: F^<^^■:^-^^=^^- Fi- -SDN A. SS^iJ*^ 4. 6. 8. 10. 1 

2. 1 4i3J:Cf 1 6fB«<7)T5 ymSfi^y^^-T'i.'i^'U^/^ F^^tL-rti-a- F-r-gj^ @e 
^J#-f-3. 5. 7. 9. 11. 1 3 j3 1 5lBm(7)i^^M£5^iJ^;|-t;5,DNA^4-$)tf ^ 
>r t i)^X ^ ^ o 
[0 0 3 1 ] 

tfz. NDK^i^V ^y°^ FAt/c{i:<&^qONDH>i^°V'^7'-f- F^n- Fi-'2>DNAi^ 

-^fYStt^^1"^'i^°U F^n- F-r^DNA^. N D H 4^° U ^ F*3- V-T^ 

DNA i: LX^if^ ^ i: tS^^i? ^ o 

NDU^'J^y'-f- VAtfzii^^(DNDR^')^y°^ F^=i- Fi-^DNAtX > V > 
i^j^y h^j:^i^TX^^^ r4 ^i-^DNAtii^ N D H >K U ^7°5^ FA S 

{±<2r^(7>NDH>i^°';^y-9^ F=|-=f- FI-'S D N AO— S fcti^gg^ "/n -:7^i; LT. 

•if >yny h^N-fXV iJ^-r-tr-i^a Vfel^'^ffiv^^^ J; # ^ tL^ D N A ^^P*-r S 

. 0.7~1.0mol/10:^^t;-^ h y r> A^^^tT. 65'Ct?^N>f X V ^f- v 3 > ^^T-^ Ttfi:. 0 
.l~2M^OSSCvM ( 1 i§Mc0SSCM<7)a^ii. ISOmmol/m'fb^^ h y -j; A, 15imnol 
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|W|^-e § ^ D N A =^ ^ If ^ ^ Tb^X- ^ ^ o 
[0 0 3 2 1 

— ;VX • ;y • -^r • ''■^M tui/~^ DNA Cloning 1: Core Techniques, A Prac 

tical Approach, Second Edition, Oxford University (1995)^^315^$ tLTV^;g) :^v£i- 

y h ;&^#TT'^N^ 7^^'; X-t^ DN A h LTfi. ±|BBLAST^FASTA#^ffi v^Tft 

AcO:^^@B^!ji:75%JiJ.±<^ffi|Wi'I4^;ti-^DNA. tJt L < i±80%i^il±<^>i=@|WItt=Sr^1-'l> D 
NA. L< {495%JiJ«_hO^@|Wjtt^^-r'5)DNA*^lf^^ t5&^^tri^o 

[0 0 3 3] 

Hj^X- ^ ^ o m^feit^ K ^ ^> - i^jg^MNADH-r t; K n ^ - ^ ;t 1" * t L T 

(4. 'f?!lx.{4\ mj :T-^/s'i5'T-'; A • < ( Corvnebacterium glutamicum ) ^con 

i; r- 'J ( Corynebacteriiiin ) a tf t" U •i' A ( Brevibacterium ) 

T~-7sUf<^^~ (Arthrobacter) :t — ^ x V A ( Aureobacterium ) -b 

( Cellulomonas ) ^^tiV^'^'^- ( Clavibacter ) ;v h / iJ' t" V 

A ( Curtobacterium ) Jl, 5 n/s-:5^ 7- y A (Microbacterium) ^> tr^n/-?^'^- ( 
Pimerobacter ) W^^zm-f ^WkM^<r^^^^'^^'^^) ^-MMU. ^v^UtT-nU ( Esch 
erichia coli ) ^(7) v i 'J T ( Escherichia ) M t3S1"^lit^^iJ. v'^- K^^X • 
•7;V::^ V '7 -fe >X ( Pseudomonas fluorescens ) ^Ov'^— K•^■:^X ( Pseudomonas ) Mf'- 

TV'h/-^'i5'^^- • ( Azotobacter vinelandii ) ^(OT W 

^^^9- ( Azotobacter ) mKWk-f ^''^^^ . -^f^V-^E;?-^ 9 • -r -f 7 ^ A U A ( Salmonell 
a tvphimurium) #<^)^;i/^^-.9 ( Salmonella ) g tc^-t 7 b^'^"^;VX • -f 
yy^y2>. ( Lactobacillus plantarum) b /■^'■f-;VX ( Lactobacillus) StcMi'& 

^ ^ -2) i ^ ^^^-e ^ ^ o 

[0 0 3 4] 

±|B^^%^<&^<^5^'&[f!i;i(4\ Mol. Microbiol.. 20, 833 (1996) i^KftCD^^^-^] 

^^lffi^L/^^fe#:DNA^fflv^-C. ^1/^^2-9- • u - =.y Zf^^i] V> h • 
•7°n > 3-;vX • -f ^ • Vdr^9- • ^'■^'f DNA Cloning 1: Core Techniq 

ues, A Practical Approach, Second Edition, Oxford University Press (1995)^tc:|S 

[0 0 3 5] 

3'JK12*^4'tri3l^IMi:-§'i) -7 T - v-^^ iJ'-. -fy Y^i^ ^ 

\^>-f fix i> i^mx ^ :h o *#fi<JiCf±, ZAP Express [X h 9 ^ Strategies, 5 
, 58 (1992)] . A zap II Y y ^ V ~ y^tWd ^ A gtlO. Agtll [DNA Cloning, A Pr 
actical Approach, 1, 49 (1985)] > A TriplEx (^^ D - >t- i^th®) . AExCell (T 
vi/^A • ■7t;V-7vT • /'•^M :^T-^'1±^) ^ pBluescript II KS(-). pBluescript II 
SK(+) [7. Nucleic Acids Research, 17, 9494 (1989)] ^ pUClS [Ge 

ne, 33. 103 (1985)] m^h^f^^tij^X^^o 
[0 0 3 6] 

fUl^^^-fixX i>m\^^^^t :^^X ^ h o ^W-^i ii. ^> ^ V T • 3 V XLl-Blue MRF' C 
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7. h ^ ^ 'J->nm. strategies, 5, 81 (1992)] , a^va::';HT- C600 [Geneti 
cs. 39. 440 (1954)] . v U t T • 3 U Y1088 [Science, 222, 778 (1983)] . 
vo^y • 3U Y1090 CScience, 222. 778 (1983)] . a^-> U T • 3 V NM522 [ 
J. Mol. Biol., 166, 1 (1983)] . ^^'a^UHT • n U K802 Cj. Mol. Biol., 16, 118 
(1966)] . Jivji'; • 3 V JM109 [Gene. 38, 275 (1985)] . Jcv^U tlT • 3 
V DH5a Q. Mol. Biol., 166. 557 (1983)] ^^^l>f^^t-^^X-^^o 
[0 0 3 71 

■ /NM:tnv-, DNA Cloning 1: Core Techniques, A Practical Approach, Second Edi 
tion, Oxford University (l995)#<5D^Jit#tCfS^$ tLT V^a n n • ^ ^7^^; >jf ^ 

^ o 

[0 0 3 8] 

^3- Vir^DNAtfzit^<7)~U, mDNA(Dm.mmn^i> t^z^j^LfzDNA^^t^(r) 
iil. <2r^n <D i^^ie^ij 4- f IJ Jl L T ^ft LfzDNAy'y4-^~^m^^XPCR^j:t%ZX^) ?X=f# 

Miym-^ii3xxf2mm<Di^mmn'i:^i-^DNA^. • ^ut^^^^A 

ay ;f.yN'^-7-y -irA . 5. a i,zmir ^m^'-^T^j^hm^L fzD-N Am)^^j: t^^mm-t 

[0 0 3 9 ] 

ii'i'fflv^(b^x;z,il^gs^ijj||tf:;^-^^ '(?Bx.(i^ABI377DNAi/-i5^a^>-i?-- ( 
/N°-Jr> • ^;^-7-^±M) #^ffiv^7t:vT-':r^vfe CProc. Natl. Acad. Sci. USA, 74, 

5463 (1977)] \ZX^^ fiD N ACDllSIE^iJ ^ ^fe^-T o 

FCR-ffi [FCR Protocols, Academic Press (1990)] \ZX^^ @ fi^ 1 1"^ D N A 
#t- '2) 1 5&^^T- § * o 
[0 0 4 0] 

®8905aDNA^^^«#=^^V>T'fb^^^-t-^^ ttcj: 19 g6<jti->g, DNA^li^i-.g, 
^1 1 "Ci -So 

±IE(DJ;9 \^\^X^%^ih:b-^mn\zm^^hf\,^rf-')^'f^ K=^3- K-T-SDNAi: L 

J^vo^yiiT- 3 y DH5 a /pCS-CGndh (FERM BP-08633) (^j^^-T-g) ;^ 5 

KpCS-CGndh7&s;t •t^J^^)-\y^- 0^ jg^MNADH T•'^iK^<>'^:^-^f:^3-Ki-;^,DNA*^ 

tf^ i .}:7&^~-e§;5o ^DNAii. NDH^1^°y ^7°^ KA^n^ K-r'i)DNA-C-^^o 
[0 0 4 1] 

t# ^> ^ixfc^^B^ \zm^^ h y ^ K ^ 3 - K-r -2) D N A ^m^^^^ iizmx-r ^ 
^ti^zx^)^ ^^m<7)r^ym<omTtmizm\^^hfi^'i^^m^i'fm'r^^ti}^x^^o 

(i, ^DNA^M^^^^«-?^ i5'-O7'n^-i5'-<;0T»ittc}¥ALramx#DNA^# 

1^ L . X. # D N A ^ ^SiM^^i^ s A -r ^ ^ ^ ^ >r h § o 

[0 0 4 2] 

, #t3Jn;t-;i'4^-#!=^^feaNADHrfe: Kn^'^--y^ffiv^.2, i,<DXt£ < T ^ J; v^o 
^i3£M«^i L-C{±, Jiv'j^yiiT ( Escherichia ) y ^./sfiJ' x y -^7 A 

( Corynebacterium) ^1-' HV'?^ x y A ( Brevibacterium) -jr - :;^u /-^^ ^ ~ 

ffiiE#2 005-3028499 



!Wm 2004-053361 



: 9/ 



( Arthrobacte r) - V ^ ^} ^ 2^ (Aureobacterium) ^Jl^a^i-x (Ceil 

ulMas) m. ^7_HV-^-^^- (Clavibacter) ^ h r- Vy A ( Curtobact^ 
m) ^n/trJ'T-ij ( Microbacterium ) tf^n/t^^- ( Pimerobacter ) M 

. ^>xn/s-^^^ (Enterobacter) ^ Uy^^^auy ( Klebsiella ) ■tr7f^T(Ser 

TS^ f:.';''^-5-n?^^^^^ ^^-^^^^^CBaciiius)^. v:x-K^^;^(Pseudon?S^i 
s;;^, r^n/N^7-y A (Agrobacterium)M. T :^ ^ :^ ( Anabaena ) g . ^n^-^.i7A(Ch 

^^frf . '^^ou ^ " ( Rhodobacter )M. n Kv^- K^^;^ ( Rhodopseudomona. )!- 

. P ^^tlU ■^■^(Rhodospirillum)^. ^ h -v- ^ -b ( Streptomvces ) JS, if 

( Zymomonas) m^KMi-^ m&^yb^^ Ifhtl^^ 
[0 0 4 3] 

i^yI'o'i^^, "^^f ^"^'^^ g^^h^^ichia cgU XLl-Blue. Escherichia c 

2ii XL2-Blue. Escherichia coH DHl. Escherichia coH DH5 « . Escherichia coHMno 
00. Escherichia coH KY3276. Escherichia coliW1485. Escherichir ";^;;mMlHr~F..h 
erichia colj. HBIOI. Escherichia coH No. 49. Escherichia coli W3110. Escherichu " 
coiiNY49. Escherichia coH MP347 . Escherichia coli NM522^(7)a^i/ 1 1 t: t • a D 

10 0 4 4] 

ay T-^.s-^^ V -ir A^tzM-r^t^i^^^t LT(i. Corvnebacteriun. glutamicum ATCC130 
32. Corynebacterium glutamicum ATCCl3869#O Corynebacterinm glutamicum . Corvneba 
cterium ammoniagenes ATCC6872. Corynebacterium ammon i agenes A TCC21 1 70^ O C^rm^ 
acterium ammoniagenes. Corynebacterium MetoacidoEMllMATCCl3870^(7)Corynebacter 

_ium acetoacidoDhilnmt::M-j-^^jj»4t>}^^^;fe.i.^'-^ - ^ r^^'T^ L 

[0 0 4 5] 

yi^^/^^TV^J.m^m'r&m^^tLXii. Brevi bacterium immarionhi lum . Brev 
Ffrxf iSSS^S^V ^""^l^^"^"^^^ Brevibacterinm lactoferme^^ 

T-;^n/N'£^-^tCM1-^M^%t LT(i. Arthrobacter citreus. Arthrobacter g 
[0 0 4 6] 

^-l-^^^-^'^y -^A^tZ^f^f^^t/t LT(±. Aureobacterium flpvP^^ Aureo 
bacter lumsaperdae. Aureobacterium testaceum ^zMj- -5. ^ ^ if ^ ^ ^ >e,s-t^ § ^ 

o 

[0 0 4 7] 

^u'^-T-iiZ^uiftif^^^^'^''^^ Clavibacter michiganensis . Clavibacter 

^;l'h.s-^xV^AStCS^^Ite%i:LT{4. Curtobacterium alhidnm, Curtobacte 
r lumcitreum .^ Curtobacterium luteum tCM i" ^ ^^if:h^t i)^!:' ^ i"^ 

LTfi. Microbacterium ammoniaehUumATCClS 
354^0 M^^bacter lu^^oniaphi lum . Microbacterium lacticum . Microbacterium me 

[0 0 4 8] 

^ ^^Jf/^'^^'^-t-^ltei^i LT(i. Pimerobacter simplex tcMi-^^4^i 

r'^u^^!^^"'^'^'^"^^^^^^ ^"^^^^ Enterobacter agglomerans ATCC1228^^ 
cD Enterobacter aggloinerans. Enterobacter aerogenes. Enterobacter amnigenus . Ente 
"""^^^i^^^ Mburiae. Enterobacter cloacae . Enterobacter dissolvens . Enterobacter g 
ergoviM> Enterobacte r hormaechei. Enterobacter intermedius . Enterobacter r^l^nr 
essuralis. Enterobac ter sakazakii . Enterobacter tazloraefC«i-^M^%^^^if ^ 
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10 0 4 9] 

^ LT{±, Klebsiella nlanticolatc^t-'&tt&t/^* 

■^y-f-Tm<i^Mi'i>'^i^^i!)tLX{i, Serratia ficaria . Serratia font i col a . Serrat 
la liquefaciens > Serratia entomophi la ^ Serratia grimesii ^ Serratia proteamaculan 
Ss Serratia odorifera ^ Serratia plvmuthica ^ Serratia rub i daea ^. Serratia marcesce 
nsli^m-t-^ m^^^ ^ * if ^ - t ij^-Q # i> o 
[0 0 5 0] 

j:-)V\£-rm^^l^'^^''^^^t]^X\i. ■^Hx.tf. Erwinia uredovora ^ Erwinia carotov 
ora > Erwinia ananas , Erwinia herb i col a , Erwinia punctata , Erwinia terreus, Erwin 
ia cacticida , Erwinia chrysanthemi , Erwinia mallotivora , Erwinia persicinus , Erw 
inia psidi i , Erwinia quercina , Erwinia rhapont i c i , Erwinia rubrifaciens , Erwinia 
salicis tcJl-f ^m^ijy^^^tf^^ j:^^'t?^;g)o , 

/'^■^JPXm'i^M-t^WL^^t LTii, Bacillus subtil is . Bacillus megaterium , Baci 
llus amylol iquef aciens . Bacillus coagulans , Baci 1 lus 1 icheniformis N Bacillus pum 

iiusizm-r^ WL&.m^ * * -s t ij^x § ^ o 

[0 0 5 1 ] 

v^- V^i- :^m^^miri>U^^ t LTii. Pseudomonas put ida t^M 1" ^ l^^if^^ ^ ^ 
>r t T&s-e ^ o 

T^-'n^s'^x'; AjglzJS-f^fi^tji: tt:{±, fiJx.{S\ Agrobacterium radiobacter 
> Agrobacterium rhizogenes > Agrobacterium mhH ^Mir ^^^^^^i^^f^ C t'^^X^ 

[0 0 5 2] 

Ti-^-rm^^M'f'^W^^^tLXit, Mx.«\ Anabaena cylindrica l Anabaena doliol 
um. Anabaena flosaguae IcSi" /g, m^^^ * ^ if* ^ t § ^ o 

^ U-^^^ Am^^M.-f^"^^^'^tLX\±^ mk\£. Chromatium buderi . Chromatium te 
pidum , Chromatium vinosum, Chromatium warmingi i , Chromat ium f luviati le tc:;^-j~^^ 

[0 0 5 3] 

n KV^"^' -St^iM-t-S^^fetJ^: LTJi, Mx.{i\ Rhodobacter capsulatus , Rhodobac 
ter sphaeroides l^mi"-S»^t^tf#^jbtf ^ 

n Fv J.- K-t-^XM{'::^-t^|^:iij^t LTti. •|5!)x.ti\ Rhodopseudomonas blastica 
, Rho dop s eudomonas marina . Rhodopseudomonas ^z^^^sXxj^\^Ml'f ^^^^S^^'^^f h ^ 
t -^^X ^ 

[0 0 5 4] 

n F^eu ^ Am^^M-f ^U^^^ t LXit. mx.l£. Rhodosplrillum rubrum, Rhodosp 
irillum salexigens . Rhodospiri 1 lum salinarum i-3Mi'^%^^#=grabtf ■€> Ztvi^X^?) 

O 

7. b Ixy h v-f -tr>(.JlilJg-t;i,M^#Jt LT{±. m^i£. Streptomyces ambofaciens , 
Streptomyces aureofaciens •, Streptomvces aureus . Streptomyces fungicidicus . St re 
ptomyces gr i seochromogenes . Streptomvces griseus . Streptomyces 1 ividans . Strepto 
myces ol ivogriseus . Streptomyces rameus . Streptomyces tanashiensis . Streptomvces 

[0 0 5 5] 

■^fW^■^•:^^JS^::Jlt-'^.^t^t/t LT«. M^if. Zvmomonas mob i li s M ^ Wi^m 
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[ 0 0 5 6 ] 

Proc. Natl. Acad. Sci., USA, 69, 2110 (1972)] . y'uVfy:^V'm (#rJBS 63-24839 
4) , juuir YUTiily-i^aym [Nucleic Acids Res.. 16. 6127 (1988)] ^^^tt^^^ 

[0 0 5 71 

pBTrp2. pBTacl. pBTac2 (v^-ftL 4. U y#-vy^^'f AftS) . pHelixl 
{uiysL • VHT^^y :^f-^ ^M±M) . PKK233-2 (T-^'>^ A • "7 r ;W^>T • ^-^'-f ^ 
. PSE280 (^>ehnvi>ttm) . pGEMEX-1 (7°n ^ :^^1±®) . pQE-8 (^ 
T-^^^>ttm) . pET-3 (y^^~v^>t±M) > pKYPlO (#PIBH58-110600) > pKYP200 [Agric 
. Biol. Chem., 48- 669 (1984)] . pLSAl [Agric. Biol. Chem. . 53. 277 (1989)] , pG 
ELI [Proc. Natl. Acad. Sci., USA. 82. 4306 (1985)] . pBluescriptll SK(+)> pBlues 
cript II KS(-) (X h 9 ^ V- y^tm) . pTrS30 [:3i'>a. U t: T • 3 U JM109/pTrS30 (FE 
RM BP-5407) J: ^ mm . pTrS32 [a:, v ^ U H T • 3 U JM109/pTrS32(FERM BP-5408) i ^ 
mm ^ pPACSl (W098/12343) , pUC19 [Gene, 33. 103 (1985)] > pSTV28 (SffiTtttm) 
. PUC118 iS.mm±m) . pPAI (# pa 0863-233798) , pCGUe. pCGl(#PfW6-277082). p 
CS299P(W0 00/63388)^>&^~*lf e>tL;2)o 
[0 0 5 8] 

m^\t^ trp^n^- j^- (Ptrp) ^ lac-7°n^-^- (Pi^) . Pi^^n^-^-. Pr 
^n^e-^-. PsE^'n^-^'-^cD, jci/ i; r • 3 v 7 r - 

lcfi5fci--2>7°n^-iS^-. S P O 1 yo^^-iJ'-. S P O 2 p e n P 

-^5^-. lacT77°n-t-i5'-> let I^'n^- J; ^ icA:^fi^t-^Bte^^$tt/i-7°n^ 
[0 0 5 9] 

^fz. m^W&W^') ^-'^'^^ "r") ^ J^m^'M^^U^^^'^'^^i^^- P54-6:^n^- 
^- Uppl. Microbiol. Biotechnol.. 53, 674-679 (2000)] ^^^.fhfi^o /'<-^;VJ^S 
[zm,-^^'^^^'^^^^^^- xylAT'o^-^- CAppl. Microbiol. Biotechnol., 35, 59 
4-599 (1991)] i^Mhfl^o 

amx.#:DNAMite%4'-ei:5:«m^tg-e^^ t|w|B#ic. ±My' - ^ - ^ v 

,-3- y _ ^§^SS^J . 3^^H^ t^ffl ^ 1] y -9^ K ^ =f - K1" ^ D N A . mW-'^^WM 

[0 0 6 0] 

i; -j^^y_^|±^|£^ij-tr^:|> v^-l' (Shine-Dalgarno) WMi^^tk^ V^t 

(Dm\t^ ^m^j^mm (f!ix.{^6~i8m^) ^^tt-cv/^^^t^^ij^ lv^o 

C: <^ i 9 >fc«x.#D N A t Ur {i. fix. V ji V T • 3 V DH5 a / pCS-CGndh (FE 
RM BP-08633) hfy^^ KpCS-CGndh=lr ^ ^f^ ^ t ii^-^ ^ ^ o 

[0 0 6 1 1 
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i^v-V • ^ijA LS-22/pCS-CGndh. ^ U ^-^/^^ x U A • 5 :^ A ATCCl 

4752/pCS-CGndh. 3 V ;t>/s;-^ 7- ij a • V)^^ A PERM BP-1069/pCS-CGndli^ ^ If ^ ^ 

^g^t^i^ilt) ^ fifz^^m l,zm^^hii^ 1; ^ y-?^ K ^ n - K-t ^ D N A {± . 
[0 0 6 21 

l^DN A*^-fe#±t;|i.<^^tp:;^ti t LTti. Escherichia coli and Salmone 

11a typhimurium, 1996#. 2325M. 2339Ms T^V^^ ■ V^J^t^^ - • 7* - • v-f 

o 

[0 0 6 3] 

T ;v n - ^ ffl v> ^ ^ h y^s-e i ^ o 

[0 0 6 4] 

o 

[0 0 6 5 ] 

, ?M-7^'*^-<v'>A. ii^b-^hU'^A. mm-m. i^m-v .^m^^-'i-^^ 

^{iisr-sor/i/^'J; J; L < {±20°C~45t:-e*;i)o :^«l3#r5{ia't5B#F^~7aF^ 

. i L < f±12B#FBl~40fB^-tr^^o :^«4''i:^^i^JSC-CpH^:3~9tcj*^i-^o pH(^ 

[0 0 6 6] 

bX|f#'14(7)7''n^-^-^fflv^/c|B.^x.#DNA^fflv>-CDNA^S 
o lac7°n-:e-^-^ffiv^7^camx.#DNA^ffiV^TDNA=Sr*AL/im^®=£: 
-^fflV^fcmm^<*DNA^ffiv^TDNA^#AL/im«^^«-r^ t^Kii^ y K- 
[0 0 6 7] 
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mmm 1 1 

( I) ° 3 V ^^/^i7r- U A • ^iJ^ LS-221*^LB:^* ClOg/L ^-^^^ h \- y° Y ^ 

V ^A^-^iymm KWm\^. 30VX--m^^^^^o Eikmannsf^cO^V* CMicrob 

iol 140 1817 (1994)] t'mi^-C. »^t;0^fej$:D N A bf^o 

•r 1 is J: 2 $ ^ m.mm ^*-t-^DNA=lr L o 

mDNA(#0.5;«mol/L)=^7°v^-7-i: L, ±fe^fe'f*:D N A (0. 1/z g) LX. 
PfuDNA*"'; 9--lf (J^h9^v->am) 2.5#jS::fcJ:t/#200;tzmol/LOdNTP (dATP. d 
GTP. dCTPiS J; t/dTTP) ^-^tf^^J^SiM/i Lit" trPCR^^T^fc o /co 

T^)t>-U ■ ^ :^ A<5Dndhtiffi^i-'2>1.9kb<Dirjt^^~iitel-"^^^^ ^ t 

<DWJ^A% t ^»<7)TE ClOmmol/L h V -"^W. (pH8. 0) , Immol/L >^ v T ^ > ffl 

ltfD"7j^x^->'V/^an-7:t;i'A (Ivol/lvol) i#?t^rrl;^ tfco g 

^^ML/Co |^vM^it-i:^^ilL-CDNA^#. |^DNA^20/.L<7)TEtCv#»LfCo 

[0 0 7 0] „ ^ 

^DNA^MS/zL^ipGEM'^-T Easy vector (•7°n> 0. 06;z g^pGEM'^-T Easy v 

ector system<7?9^r-V3 >^-;' > (^n ^ ^'1=±M) ^ffl V>T16°Ct?16B#P^RJS$-»^. 
ndh*#tfDNABf>T"^ pGEM^ -T Easy vector ^ MIn b o 

?i [Nucleic acid Res.. 16, 6127-6145 (1988)] J: o Tf^Kfem L/Co 

[0 0 7 1 1 ^ o 

L. %\\Wmm^m^^^^^^^^'^^^^ ^li^^i-'f). pGEM'^-T Easy vectoric 3 U 

V "^A • i5'';Vi?^ ^ 5S?i^<Dndh^#tfDNAif>T-5^)^~t¥A$tL/i7°7;^ ^ K-^^^ ^ t ^ 

[0 0 7 2] 

PT-CGndh l;/g^tIJI5a«KpnI*5J:CfSalI-t:~lOifb. We^ttf^DN A»fM-=Sr^tfvMSr 
T n - X ■ir";vm^?/1ci!j l^tt L ^ #^2kb<^ D N kM^x ^^^1 U 

31. ' ^ ' ' " 

y^^Sal 

4kbc7) D N A HfM" ^ L 
[0 0 7 31 

±ia-e#^>t^/cndh^#tf|tJ2kb(7)DNAif>ttpCS299POtiDifif>T- (5.4kb) ^^A^- 
'y^y^-jy (^-Sattt^) ^fflV^T. 16°Ct?16B#P^>&)S$-l^XS^b/to 

n>i.°V-V3>-& [Nucleic acid Res. , 16, 6127-6145 (1988)] Irffi b/c 
[0 0 7 41 

F.^^«b/Co It«^i§it]l±t;^*b/c3n^- i 19. I) 7-7:^5 F^Wmb. m 

|51«*^V^-^-^<^«^^»^bX. m-7°9;^5 K>6^ pCS299PMh*^tfDNA»fjt/5^' 
A$tLyi-7°9J:^ 5 K-e*^ ^1 1 %?ftMbfco i(75:7°7 7^5 K=SrpCS-CGndh t^ig b/^o 
T'^ ^ ^ KpCS-CGndh=&-^Ptt-S ^ V i y t: T • :3 U DH5 a /pCS-CGndh(i. PERM BP-0863 

StbT. ¥^16^2^19 S#ttx\ a5:«iSA«Wfl&^W^F;f 
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#11 2004-05336 1 



^-v: 14/ 



[0 0 7 5] 

( 2 ) 3 V ^-^^"^ X U A • ^'"-'^^ ^ i^LS-22fti3 j: U ^.^s"^ t')^ 2^ • ^^1^9 
5 ALS-22*tCpCS-CGndh^«A Lfc a U ^-^^N'i^ -r V A • i)^"" ;^ ^ A LS-22/pCS-CGnd 

^ 100ffiL<7)MGi# jfe ClOgA 3gA V >m=:7lc*:^ A. Sg/L U vmTK^- 

TtyU'^A. 2gA i^'fbr^^^'^A, 2g/L MM. 0.5g/L m^-^ v A • 77Xfn%. 1 
Omg/L 1 0 7Xfn!f^. Img/L M-7>:^/->' • 7 7X^0%. 30mg/L Img/L 

f-T5>'mm:^^ 20mg/L 'yT^T^ymBM.. 0.5g/L :*^f^yms iSimmL/L ^ ^ ;V 5 
v^T. (990mgA ^y^m^ • 7 7jcfP%. 880mgA • 7 7KfP%> 393mgA WiH • 5 

7X^n!|^. 72ing/L MA\r?y*^y • ^imm. 88fflg/L E * -t^m:?- h A - 1 0 7l^fP%i3 J; 
t;^^37mg/L V r'T^-^mT>^-^ A • 4 7jcfDtJ^'^*1"^V#W) ^^^-t^i^*] <^ 

Ao/^500niL#=^-7 9 7;3i;«L. 30t:t?80B#P^. 220rpm-eMi: ^ ^« LfCo "^Wi^ 

[0 0 7 6] 

HPLC^>f/ft±. ^m^t LX2.94g/L ^J^^m-^ h U -^A, 1.42g/L h A . 17 

mL/L n-7°n7N°y-;viB J:r/3g/L 7 V ;V^m^ ^ A ^-^;fr^pH 2.4<DvM^ffi 
40'CT'7:;9AAQ-312(YMCttM)l::ttLfc#:. >^J4>m(18.5g/L ^^^B.. llg/L NaOH. 0. 
6g/L Y y ^ )VT V\ 2ml/L ^ ;V5?? h >' J: Z^SmLA Brige-35^-a• 

^-r'&M)^m#b^ Mj^Brfeft345nin. M^^:g455nm(7) m^^tf « L T o o 
[0 0 7 7] 

-?-<7)^*, 3 1; ^.^s-^jr X 'J A • ^ ^iJ M.l^-22Wi)^^^'^^ i^l. 5g/LcO < 
>^^^fIL"tv^7t<7)ir>:tL> =7 y :?^7-<^' -r U 'i' A • 5 :^ ALS-22/pCS-CGndh*t±2 

li 2 1 

[0 0 7 8] 

7t7 A ATCC14752^*t::pCS-CGndh=^SXL. 3 U 7- V ^ ^ - ^ )^ ^ < ^ ^ ATCC14752/ 

pCS-CGndh^^#/>:o 

3 U ^-^/^'^xU -t? A • ^^;V^5:*A ATCC14752^i3 iZ/n V ^7S-^^7- V A • i5'-;Vi5'^ 
5!; A ATCC14752/pCS-CGndh*^. ^fi^fiGS^m C70g/L ^';V3-;^. lOg/L n->j^-r 
^_-7"'ij^_^ lOg/L lOgA 5g/L ^mT>'*^'^ A, 0. 5g/L V 

>m-7X**ij <>A. i.5gA V ymA^mzL^') o.bua^ mm^^^'y"^^ • 7 7K^d 

lOmgA • l 0 7KfP%. lOmg/L «v>':^'>' • 7 7X^0^^. 0.8mg/L mmM • 5 

tK^D^, 8.3g/L bfjLgA. ^-t^y. i3j;(7lmgA ^mm:^^^*^. pH 7.2 

(^«] BmLCOAofcf'^mWt^ML. 3O°C-e240#fH^*St ^ it« Lf^o ^Oi§«m2.5mL* 
25mL<^GP:^Afe Cll6g/L 4gA 50g/L m<bT -=6 - A , lOmg 

/L zinf^^m^ 0.7g/L 1; >^~7X*:^ V A, 0.7gA U >M7K*_:^ V A . 0. 5gA 
M-T^'^-^v'^A • 7 7X^Pt)^ 20mg/L • 1 OTfcfPtJ. 20mg/L mM-^yify ' 7 7jc 

^pjj^. 0.8mg/L Mil • 57XfPt/^ 5g/L CS^^g/L If >'^lmg/L ^ 

mis i ^J'^SOg/L mtiJ )'^'y^ pH 7.2(^^:«fe] /c-^ "7 7 :^ n (c^Jn L 

, 30°C-e72B#P^. 220rpm-e^t d^*L7to 

I 0 0 7 9 1 

;^«Ji-]»fl3<7)iJ^';ViS^ ^ y(D^m^^mMn l ii|S«L/cHPLC^#t?^SL/co 
'e<^l§*. =31; ^./s-^T-U 't? A • ^ * AATCC14752*0^';Vi57 5 V^^*»{±32.2g 

/Lt?^ ^ O KM 3 1; ^^s'i? 7- 1; .^7 A • iJ'"";!/ ^ 5 * A ATCC14752/pCS-CGndh*0 ^ 
5 >#fI*i±33.3gA<^^';v^ ^ y-t-abo/co 

[0 0 8 0] 
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* A FERM BP-1069^t::pCS-CGndh^#A n V ^-^^^"^^ 7^ U A • ^ 5 * A PERM BP 
-1069/pCS-CGndh* ^ # o 
nij ^.^s-^7-V • i'')^^ 5 *A FERM BP-1069^i3 i n V ^-^^^i^TV ^ • ^ 

FERM BP-1069/pCS-CGn«^^ ^M^ii. LS:^* C50g/L v^^n-;?>, 30g/L 
3^^7,7-^ 5^-^ 20g/L 20g/L :*Hf 5 8g/L MT^^-'>A 

. 2gA V 0.5gA M'^^''^>v'^-A • 7 7icfa4^> 3g/L 20g/L 

lOmg/L ife^i^ • 1 0 7jc^Dt)^ lOmg/L • 7 7X^n%> 20mg/L - n 

lOmg/L YT^yM^ J^'y^y-^^ O.lmgA ^:t^y. Img/L •^^T^ ^:^m:^i3 J^t^l 
Og/L 5;; ;V V ^ -^^t L . pH 7. 2(D^m 5mL(D X o T^c^^l^ L . 30°C "^24 

B#fBimi dit^LfCc >r<7)j$#m0.5inL^LPJta [lOOg/L (ff^^LT). 45g/L il 

mT>•t-■f7i^, sgA m*. o.5g/L v ^^m-7X**u •>A^ o.5gA mm-^^^-^y^^ 

• 77K^nif^> O.SmgA tf :f f- > *5 J; tK30g/L R^:^ ;V v 'i' A Ls pH7.0(7?J$*] 5mL 

cDXo/i|*mWl^^*nL. 30t:-t:-72B#P^, 220rpm-e$g 7 ^« L o :^«I^Tm. 
vfOU V >«S=^HPLClCT^aL/io HPLC^*f{±. 2.94g/L ^ j:- > V 'i' ^ . 1.42g/ 
L hV^^. SOOmLA T-t h ^ h 'J *3 J: tK3g/L 7 U h U -i? A 

5ft-r*pH 6.0<7)v#-fS^#Sjffi^ LT. 40°C-e^9AODS-80TS(T0SOHtti^)t3#tL/if^. 
jS?fl(18.5gA. ^-^m. llg/L Tmiti-VV^J^. 0.6gA ;v h -7 ^ ;V T H K\ 2ml/ 
L ^;W?5;7''hJ:-^/-;V:^3J: tF3mL/L Brige-35^^^-t ^ t M))|2^S345nm 

[00811 _ 

(D%t^. n ij :f T- V A • ^ ^ * A FERM BP-1069^>i^24. 8g/Lc^ U v > ^ S 
^L'CV^yicot::^ t^ n U t" U A • ^ * A FERM BP-1069/pCS-CGndh^i±2 

8. 6g/L(^ y V > ^ mm l r v> o 

[0 0 8 2] 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO. , LTD 

<120> Method for producing L-amino acid 

<i30> H16-00I 



<160> 16 

<170> Patentin Ver. 3. 1 

<210> 1 
<211> 30 
<212> DNA 
<213> Artificial 

<220> 

<223> Synthetic DNA 
<400> 1 

ctgcttgccc tgcaggtgca ccagcaaacg 

<210> 2 
<211> 30 
<212> DNA 
<213> Artificial 



30 



<220> 

<223> Synthetic DNA 
<400> 2 

cgagctgcgc gacaaccagg aattcagcgg 30 

<210> 3 
<211> 1404 
<212> DNA 

<213> Corynebacterium glutamicum ATCC13032 

<220> 
<221> CDS 
<222> 

<400> 3 

atg tea gtt aac cca acc cgc ccc gaa ggc ggc cgt cac cac gtc gtc 48 
Met Ser Val Asn Pro Thr Arg Pro Glu Gly Gly Arg His His Val Val 
15 10 15 



gtc ate ggt tct ggt ttt ggt ggc ctt ttt get gee aag aac ctg gee 96 
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Val He Gly Ser Gly Phe Gly Gly Leu Phe Ala Ala Lys Asn Leu Ala 

20 25 30 

aag gca gac gtc gat gtc act ctg att gac cgc acc aac cac cac etc 
Lys Ala Asp Val Asp Val Thr Leu He Asp Arg Thr Asn His His Leu 

35 40 45 

ttc cag cca ctg ctg tac caa gtg gca acc ggt ate etc tec tee ggt 
Phe Gin Pro Leu Leu Tyr Gin Val Ala Thr Gly He Leu Ser Ser Gly 
50 55 60 

gaa ate gca cct tec act cga cag ate ctg gge tec cag gaa aac gtc 
Glu He Ala Pro Ser Thr Arg Gin He Leu Gly Ser Gin Glu Asn Val 
65 70 75 80 

aac gtc ate aag gge gaa gtc acc gac ate aac gtc gag tec cag act 
Asn Val He Lys Gly Glu Val Thr Asp He Asn Val Glu Ser Gin Thr 

85 90 95 

gtg acc gee tec ctg gge gag ttc ace cgc gtt ttt gag tac gat tec 
Val Thr Ala Ser Leu Gly Glu Phe Thr Arg Val Phe Glu Tyr Asp Ser 

100 105 110 

ttg gtc gtt ggt get gge gca ggt cag tee tac ttc gge aat gat cac 
Leu Val Val Gly Ala Gly Ala Gly Gin Ser Tyr Phe Gly Asn Asp His 
115 120 125 

ttc get gag ttc gca cct gge atg aag tec ate gac gat gca ctg gag 
Phe Ala Glu Phe Ala Pro Gly Met Lys Ser He Asp Asp Ala Leu Glu 
130 135 140 

att cgt gca cgc ate ate ggt get ttc gag cgc get gag ate tgc gag 
He Arg Ala Arg He He Gly Ala Phe Glu Arg Ala Glu He Cys Glu 
145 150 155 160 

gat cca get gag cgc gaa cgc ctg etc acc ttc gtc gtt gtt gge get 
Asp Pro Ala Glu Arg Glu Arg Leu Leu Thr Phe Val Val Val Gly Ala 

165 170 175 

gge cca acc ggt gtt gag ett get gge cag ttg get gag atg get cac 
Gly Pro Thr Gly Val Glu Leu Ala Gly Gin Leu Ala Glu Met Ala His 

180 185 190 

cgc ace ett get ggt gag tac aag aac ttc aac ace aac tec gca aag 
Arg Thr Leu Ala Gly Glu Tyr Lys Asn Phe Asn Thr Asn Ser Ala Lys 
195 200 205 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



ate ate ctg ett gat ggt get cca cag gtt ett cct cca ttc ggt aag 672 
He He Leu Leu Asp Gly Ala Pro Gin Val Leu Pro Pro Phe Gly Lys 
210 215 220 
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cgc eta ggc cgc aac gca cag cgc acc ctg gaa aag atg ggt gtc aac 
Arg Leu Gly Arg Asn Ala Gin Arg Thr Leu Glu Lys Met Gly Val Asn 
225 230 235 240 

gtt cgc ctg aac get atg gtc acc aac gtt gac get acc teg gtc acc 
Val Arg Leu Asn Ala Met Val Thr Asn Val Asp Ala Thr Ser Val Thr 

245 250 255 

tac aag acc aag gac ggc gaa gag cae acc ate gaa tet tte tgc aag 
Tyr Lys Thr Lys Asp Gly Glu Glu His Thr He Glu Ser Phe Cys Lys 

260 265 270 

att tgg tec get ggt gtt gcg gca tec cea ctg ggc aag etc gtc gca 
He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val Ala 
275 280 285 

gag cag acc ggt gtt gag acc gac cgc gca ggc cgc gtc atg gtt aac 
Glu Gin Thr Gly Val Glu Thr Asp Arg Ala Gly Arg Val Met Val Asn 
290 295 300 

gat gac ctg tet gtt ggc gat cag aag aac gtc tte gtt gtt ggc gac 
Asp Asp Leu Ser Val Gly Asp Gin Lys Asn Val Phe Val Val Gly Asp 
305 310 315 320 

atg atg aac tac aac aac etc cet ggt gtt get cag gta gca ate cag 
Met Met Asn Tyr Asn Asn Leu Pro Gly Val Ala Gin Val Ala He Gin 

325 330 335 

agt ggt gag tac gtt get gag cag ate gaa get gag gtt gaa ggc cgc 
Ser Gly Glu Tyr Val Ala Glu Gin He Glu Ala Glu Val Glu Gly Arg 

340 345 350 

tec aac ace gag cgc gaa get tte gat tac tte gac aag ggc tec atg 
Ser Asn Thr Glu Arg Glu Ala Phe Asp Tyr Phe Asp Lys Gly Ser Met 
355 360 365 

get ace att tec cgc tte tee gca gtg gtg aag atg ggc aag gtt gag 
Ala Thr He Ser Arg Phe Ser Ala Val Val Lys Met Gly Lys Val Glu 
370 375 380 

gtc acc ggc tte ate ggt tgg gtt ctg tgg ttg get gtt eac ate atg 
Val Thr Gly Phe He Gly Trp Val Leu Trp Leu Ala Val His He Met 
385 390 395 400 

tte ctg gtt ggc tte cgc aac cgt tte gtc tec gca ate age tgg ggc 
Phe Leu Val Gly Phe Arg Asn Arg Phe Val Ser Ala He Ser Trp Gly 

405 410 415 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



ctg aac gca ctg tec cgc aag cgt tgg aac ctg gca ace acc cgc cag 1296 
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Leu Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg Gin 

420 425 430 

cag etc cac tea cgc acc acg ctg tec aag tte get cac gag ctt gag 1344 
Gin Leu His Ser Arg Thr Thr Leu Ser Lys Phe Ala His Glu Leu Glu 
435 440 445 

gaa gca tct tct gat ctt cca ate gag ctg cgc gac aac cag cgt tte 
Glu Ala Ser Ser Asp Leu Pro He Glu Leu Arg Asp Asn Gin Arg Phe 
450 455 460 

age gga aag taa 
Ser Gly Lys 
465 

<210> 4 
<211> 467 
<212> PRT 

<213> Corynebacterium glutamicum ATCC13032 
<400> 4 

Met Ser Val Asn Pro Thr Arg Pro Glu Gly Gly Arg His His Val Val 
15 10 15 

Val He Gly Ser Gly Phe Gly Gly Leu Phe Ala Ala Lys Asn Leu Ala 

20 25 30 

Lys Ala Asp Val Asp Val Thr Leu He -Asp Arg Thr Asn His His Leu 

35 40 45 

Phe Gin Pro Leu Leu Tyr Gin Val Ala Thr Gly He Leu Ser Ser Gly 
50 55 60 

Glu He Ala Pro Ser Thr Arg Gin He Leu Gly Ser Gin Glu Asn Val 
65 70 75 80 

Asn Val He Lys Gly Glu Val Thr Asp He Asn Val Glu Ser Gin Thr 

85 90 95 

* 

Val Thr Ala Ser Leu Gly Glu Phe Thr Arg Val Phe Glu Tyr Asp Ser 

100 105 110 

Leu Val Val Gly Ala Gly Ala Gly Gin Ser Tyr Phe Gly Asn Asp His 
115 120 125 

Phe Ala Glu Phe Ala Pro Gly Met Lys Ser He Asp Asp Ala Leu Glu 
130 135 140 

He Arg Ala Arg He He Gly Ala Phe Glu Arg Ala Glu He Cys Glu 
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145 



150 



155 



160 



Asp Pro Ala Glu Arg Glu Arg Leu Leu Thr Phe Val Val Val Gly Ala 

165 170 175 

Gly Pro Thr Gly Val Glu Leu Ala Gly Gin Leu Ala Glu Met Ala His 

180 185 190 

Arg Thr Leu Ala Gly Glu Tyr Lys Asn Phe Asn Thr Asn Ser Ala Lys 
195 200 205 

He He Leu Leu Asp Gly Ala Pro Gin Val Leu Pro Pro Phe Gly Lys 
210 215 220 

Arg Leu Gly Arg Asn Ala Gin Arg Thr Leu Glu Lys Met Gly Val Asn 
225 230 235 240 

Val Arg Leu Asn Ala Met Val Thr Asn Val Asp Ala Thr Ser Val Thr 

245 250 255 

Tyr Lys Thr Lys Asp Gly Glu Glu His Thr He Glu Ser Phe Cys Lys 

260 265 270 

He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val Ala 
275 280 285 

Glu Gin Thr Gly Val Glu Thr Asp Arg Ala Gly Arg Val Met Val Asn 
290 295 300 

Asp Asp Leu Ser Val Gly Asp Gin Lys Asn Val Phe Val Val Gly Asp 
305 310 315 320 

Met Met Asn Tyr Asn Asn Leu Pro Gly Val Ala Gin Val Ala He Gin 

325 330 335 

Ser Gly Glu Tyr Val Ala Glu Gin He Glu Ala Glu Val Glu Gly Arg 

340 345 350 

Ser Asn Thr Glu Arg Glu Ala Phe Asp Tyr Phe Asp Lys Gly Ser Met 
355 360 365 

Ala Thr He Ser Arg Phe Ser Ala Val Val Lys Met Gly Lys Val Glu 
370 375 380 

Val Thr Gly Phe He Gly Trp Val Leu Trp Leu Ala Val His He Met 
385 390 395 400 

Phe Leu Val Gly Phe Arg Asn Arg Phe Val Ser Ala He Ser Trp Gly 

405 410 415 
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Leu Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg Gin 

420 425 430 

Gin Leu His Ser Arg Thr Thr Leu Ser Lys Phe Ala His Glu Leu Glu 
435 440 445 

Glu Ala Ser Ser Asp Leu Pro He Glu Leu Arg Asp Asn Gin Arg Phe 
450 455 460 

Ser Gly Lys 
465 

<210> 5 

<211> 1362 

<212> DNA 

<213> Cor3mebacteriuin diphtheriae 

<220> 
<221> CDS 
<222> 

<400> 5 

atg act aac acc cca ttt cgc cca gaa ggt gga cgc cac cac gtt gta 
Met Thr Asn Thr Pro Phe Arg Pro Glu Gly Gly Arg His His Val Val 
15 10 15 

gtt att ggc tec ggc ttc ggt gga eta ttc gca gtt caa aac etc aaa 
Val He Gly Ser Gly Phe Gly Gly Leu Phe Ala Val Gin Asn Leu Lys 

20 25 30 

gat gca gat gtc gat ate acc etc ate gac egg aca aac cac cac ctt 
Asp Ala Asp Val Asp He Thr Leu He Asp Arg Thr Asn His His Leu 

35 40 45 

ttc cag ccg ttg ctt tac caa gta gca acc ggt ate ttg teg tct ggt 
Phe Gin Pro Leu Leu Tyr Gin Val Ala Thr Gly He Leu Ser Ser Gly 
50 55 60 

gaa ate gca cca caa acg cgt caa gtt ctt gca cag caa aat aat gtg 
Glu He Ala Pro Gin Thr Arg Gin Val Leu Ala Gin Gin Asn Asn Val 
65 70 75 80 

cac gtt ctt aag get gaa gtc acc gac att gac acc gaa teg aag acg 
His Val Leu Lys Ala Glu Val Thr Asp He Asp Thr Glu Ser Lys Thr 

85 90 95 



48 



96 



144 



192 



240 



288 



336 



gtc gtc gca gac ttg gat gat tat tct aaa aca att gaa tac gat tec 
Val Val Ala Asp Leu Asp Asp Tyr Ser Lys Thr He Glu Tyr Asp Ser 

100 105 110 
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ctg ate gtc gcc get ggt gca ggt cag tct tac ttc gga aat gat eae 
Leu He Val Ala Ala Gly Ala Gly Gin Ser Tyr Phe Gly Asn Asp His 
115 120 125 

tte gcg gaa ttc geg eeg ggt atg aaa aea ate gat gat gea cte gaa 
Phe Ala Glu Phe Ala Pro Gly Met Lys Thr He Asp Asp Ala Leu Glu 
130 135 140 

ctg cgt gcg cgc ate ate ggc get ttc gaa cgc gca gaa atg tgc gaa 
Leu Arg Ala Arg He He Gly Ala Phe Glu Arg Ala Glu Met Cys Glu 
145 150 155 160 

gat cec aaa gaa cgt gaa cgc etc ttg act ttt gtt ate gtt ggc gca 
Asp Pro Lys Glu Arg Glu Arg Leu Leu Thr Phe Val He Val Gly Ala 

165 170 175 

gga cea aea ggc gta gaa ctt gca ggt cag ctg gcc gaa atg gca cac 
Gly Pro Thr Gly Val Glu Leu Ala Gly Gin Leu Ala Glu Met Ala His 

180 185 190 

cgc aeg ttg tct gga gag tac acg cag ttc acg cct tec aac gcg aag 
Arg Thr Leu Ser Gly Glu Tyr Thr Gin Phe Thr Pro Ser Asn Ala Lys 
195 200 205 

ate ate ctg ctt gac ggc get cct cag gtg ctt cea ccg ttc ggc aag 
He He Leu Leu Asp Gly Ala Pro Gin Val Leu Pro Pro Phe Gly Lys 
210 215 220 

cgt ttg ggt cgt act gca cag cgt gaa tta gaa aag att ggt gta acg 
Arg Leu Gly Arg Thr Ala Gin Arg Glu Leu Glu Lys He Gly Val Thr 
225 230 235 240 

gtc aag ctg aac get ate gtt acc ggc gta gac gaa aac tea gtg aca 
Val Lys Leu Asn Ala He Val Thr Gly Val Asp Glu Asn Ser Val Thr 

245 250 255 

tat aag tec acc gtt gat gat tct ttg eae acg ate gat tee tte tgc 
Tyr Lys Ser Thr Val Asp Asp Ser Leu His Thr He Asp Ser Phe Cys 

260 265 270 

aag ate tgg teg gca ggc gta gcc get tee cea eta ggc aaa eta gtt 
Lys He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val 
275 280 285 

gca gag cag ctt ggt gtc gag gtt gat cgt gea gga cgc gtc cea gtc 
Ala Glu Gin Leu Gly Val Glu Val Asp Arg Ala Gly Arg Val Pro Val 
290 295 300 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



aac gaa gat ctt tct gtt ggc gac gat aag aac gtc ttt gtt att ggc 960 
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Asn Glu Asp Leu Ser Val Gly Asp Asp Lys Asn Val Phe Val lie Gly 
305 310 315 320 



gat atg atg teg etc aae agg ett ceg gga gtc gca cag gta gca ate 
Asp Met Met Ser Leu Asn Arg Leu Pro Gly Val Ala Gin Val Ala He 

325 330 335 

caa ggc ggt gaa tae gtt get gag cag att get get ggg gtc gag gga 
Gin Gly Gly Glu Tyr Val Ala Glu Gin He Ala Ala Gly Val Glu Gly 

340 345 350 

cgt tec teg tct gaa cgc eca gee ttt gaa tae tae gae aag ggt teg 
Arg Ser Ser Ser Glu Arg Pro Ala Phe Glu Tyr Tyr Asp Lys Gly Ser 
355 360 365 



1008 



1056 



1104 



1248 



1296 



1344 



atg get acg gtg teg cgc ttt aac gee gtt gtg aag ett gga aaa gtt 1152 
Met Ala Thr Val Ser Arg Phe Asn Ala Val Val Lys Leu Gly Lys Val 
370 375 380 

gaa gtt aeg gga ttt att ggc tgg gtc atg tgg ett etc gtc cac ttg 1200 
Glu Val Thr Gly Phe He Gly Trp Val Met Trp Leu Leu Val His Leu 
385 390 395 400 

atg tte ttg gtc ggc ttc cgc aac ega gca act gcg get ttc tct tgg 
Met Phe Leu Val Gly Phe Arg Asn Arg Ala Thr Ala Ala Phe Ser Trp 

405 410 415 

ggc ate aat gcg ett tea cgt aag cgt tgg aae etc gee ace act cgt 
Gly He Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg 

420 425 430 

cag cag ett cac ggc cgt act ggt ttg caa aaa ett act gcg etc gtc 
Gin Gin Leu His Gly Arg Thr Gly Leu Gin Lys Leu Thr Ala Leu Val 
435 440 445 

gat ace gee gaa aag aag 1362 
Asp Thr Ala Glu Lys Lys 
450 

<210> 6 
<211> 454 
<212> PRT 

<213> Corynebaeterium diphtheriae 
<400> 6 

Met Thr Asn Thr Pro Phe Arg Pro Glu Gly Gly Arg His His Val Val 
15 10 15 

Val He Gly Ser Gly Phe Gly Gly Leu Phe Ala Val Gin Asn Leu Lys 
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20 



25 



30 



Asp Ala Asp Val Asp He Thr Leu He Asp Arg Thr Asn His His Leu 

35 40 45 

Phe Gin Pro Leu Leu Tyr Gin Val Ala Thr Gly He Leu Ser Ser Gly 
50 55 60 

Glu He Ala Pro Gin Thr Arg Gin Val Leu Ala Gin Gin Asn Asn Val 
65 70 75 80 

His Val Leu Lys Ala Glu Val Thr Asp He Asp Thr Glu Ser Lys Thr 

85 90 95 

Val Val Ala Asp Leu Asp Asp Tyr Ser Lys Thr He Glu Tyr Asp Ser 

100 105 110 

Leu He Val Ala Ala Gly Ala Gly Gin Ser Tyr Phe Gly Asn Asp His 
115 120 125 

Phe Ala Glu Phe Ala Pro Gly Met Lys Thr He Asp Asp Ala Leu Glu 
130 135 140 

Leu Arg Ala Arg He He Gly Ala Phe Glu Arg Ala Glu Met Cys Glu 
145 150 155 160 

Asp Pro Lys Glu Arg Glu Arg Leu Leu Thr Phe Val He Val Gly Ala 

165 170 175 

Gly Pro Thr Gly Val Glu Leu Ala Gly Gin Leu Ala Glu Met Ala His 

180 185 190 

Arg Thr Leu Ser Gly Glu Tyr Thr Gin Phe Thr Pro Ser Asn Ala Lys 
195 200 205 

He He Leu Leu Asp Gly Ala Pro Gin Val Leu Pro Pro Phe Gly Lys 
210 215 220 

Arg Leu Gly Arg Thr Ala Gin Arg Glu Leu Glu Lys He Gly Val Thr 
225 230 235 240 

Val Lys Leu Asn Ala He Val Thr Gly Val Asp Glu Asn Ser Val Thr 

245 250 255 

Tyr Lys Ser Thr Val Asp Asp Ser Leu His Thr He Asp Ser Phe Cys 

260 265 270 

Lys He Trp Ser Ala Gly Val Ala Ala Ser Pro Leu Gly Lys Leu Val 
275 280 285 
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Ala Glu Gin Leu Gly Val Glu Val Asp Arg Ala Gly Arg Val Pro Val 
290 295 300 

Asn Glu Asp Leu Ser Val Gly Asp Asp Lys Asn Val Phe Val He Gly 
305 310 315 320 

Asp Met Met Ser Leu Asn Arg Leu Pro Gly Val Ala Gin Val Ala He 

325 330 335 

Gin Gly Gly Glu Tyr Val Ala Glu Gin He Ala Ala Gly Val Glu Gly 

340 345 350 

Arg Ser Ser Ser Glu Arg Pro Ala Phe Glu Tyr Tyr Asp Lys Gly Ser 
355 360 365 

Met Ala Thr Val Ser Arg Phe Asn Ala Val Val Lys Leu Gly Lys Val 
370 375 380 

Glu Val Thr Gly Phe He Gly Trp Val Met Trp Leu Leu Val His Leu 
385 390 395 400 

Met Phe Leu Val Gly Phe Arg Asn Arg Ala Thr Ala Ala Phe Ser Trp 

405 410 415 

Gly He Asn Ala Leu Ser Arg Lys Arg Trp Asn Leu Ala Thr Thr Arg 

420 425 430 

Gin Gin Leu His Gly Arg Thr Gly Leu Gin Lys Leu Thr Ala Leu Val 
435 440 445 

Asp Thr Ala Glu Lys Lys 
450 



<210> 7 



<211> 1302 
<212> DNA 

<213> Escherichia coli 



<220> 
<221> CDS 
<222> 



<400> 7 



ttg act acg cca ttg aaa aag att gtg att gtc ggc ggc ggt get ggt 48 
Met Thr Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
1 5 10 15 



g ctg gaa atg gca aca cag ctg ggg cat aag ctg gga cgc aag aaa 96 

•miiE#2 005-3028499 
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Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 

20 25 30 

aaa gcc aaa att acg ctg gtc gat cgt aac cac age cac ctg tgg aaa 
Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 

35 40 45 

ccg ctg ctg cac gaa gtg gcg act ggc teg ctt gat gaa ggc gtc gat 
Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 55 60 

gcg ttg age tat ctg gcc cat gcg cgc aat cat ggt ttc cag ttc cag 
Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 

ctg ggt tec gtc att gat att gat cgt gaa gcg aaa aca ate act att 
Leu Gly Ser Val He Asp He Asp Arg Glu Ala Lys Thr He Thr He 

85 90 95 

gca gaa ctg cgc gac gag aaa ggt gaa ctg ctg gtt ccg gaa cgt aaa 
Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 

100 105 110 

ate gcc tat gac ace ctg gta atg gcg ctg ggt age acc tct aac gat 
He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 
115 120 125 

ttc aat acg cca ggt gtc aaa gag aac tgc att ttc etc gat aac ccg 
Phe Asn Thr Pro Gly Val Lys Glu Asn Cys He Phe Leu Asp Asn Pro 
130 135 140 

cac cag gcg cgt cgc ttc cac cag gag atg ctg aat ttg ttc ctg aaa 
His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 

tac tec gcc aac ctg ggc gcg aat ggc aaa gtg aac att gcg att gtc 
Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He Ala He Val 

165 170 175 

ggc ggc ggc gcg acg ggt gta gaa etc tec get gaa ttg cac aac gcg 
Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 

180 185 190 

gtc aag caa ctg cac age tac ggt tac aaa ggc ctg acc aac gaa gcc 
Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Glu Ala 
195 200 205 

ctg aac gta acg ctg gta gaa gcg gga gaa cgt att ttg cct gcg tta 
Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 
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144 
192 
240 
288 
336 

384 

432 

480 

528 

576 

624 

672 
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ccg cca cgt ate tct get gcg gee cac aac gag eta acg aaa ctt gge 
Pro Pro Arg He Ser Ala Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

gtt cgc gtg ctg acg caa ace atg gtc ace agt get gat gaa gge ggc 
Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 

245 250 255 

etg cac act aaa gat gge gaa tat att gag get gat ctg atg gta tgg 
Leu His Thr Lys Asp Gly Glu Tyr He Glu Ala Asp Leu Met Val Trp 

260 265 270 

gca gee ggg ate aaa gcg cca gac ttc ctg aaa gat ate ggt ggt ctt 
Ala Ala Gly He Lys Ala Pro Asp Phe Leu Lys Asp He Gly Gly Leu 
275 280 285 

gaa act aac cgt ate aac eag ctg gtg gtg gaa ccg acg ctg caa acc 
Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

ace cgc gat cca gac att tae get att gge gac tgc gcg tea tge ccg 
Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Pro 
305 310 315 320 

cgt ccg gaa ggg ggc ttt gtt ccg ccg cgt get eag get gca cac eag 
Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 

atg gcg act tgc gca atg aac aac att etg gcg eag atg aac ggt aag 
Met Ala Thr Cys Ala Met Asn Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 350 

ccg etg aaa aat tat eag tat aaa gat cat ggt teg ctg gta teg etg 
Pro Leu Lys Asn Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

teg aac ttc tec acc gtc ggt age ctg atg ggt aac ctg acg cgc ggc 
Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 375 380 

tea atg atg att gaa gga cga att gcg cgc ttt gta tat ate teg eta 
Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

tae cga atg cat eag att gcg etg eat ggt tae ttt aaa ace gga tta 
Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405 410 415 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



atg atg etg gtg ggg agt att aac cgc gtt ate cgt ccg cgt ttg aag 1296 
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Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 

ttg cat 1302 
Leu His 

<210> 8 
<211> 434 
<212> PRT 

<213> Escherichia coli 
<400> 8 

Met Tlir Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
15 10 15 

Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 

20 25 30 

Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 

35 40 45 

Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 55 60 

Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 

Leu Gly Ser Val He Asp He Asp Arg Glu Ala Lys Thr He Thr He 

85 90 95 

Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 

100 105 110 

He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 
115 120 125 

Phe Asn Thr Pro Gly Val Lys Glu Asn Cys He Phe Leu Asp Asn Pro 
130 135 140 

His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 

Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He Ala He Val 

165 170 175 

Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 

ISO 185 190 

Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Glu Ala 
195 200 205 
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Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 

Pro Pro Arg He Ser Ala Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 

245 250 255 

Leu His Thr Lys Asp Gly Glu Tyr He Glu Ala Asp Leu Met Val Trp 

260 265 270 

Ala Ala Gly He Lys Ala Pro Asp Phe Leu Lys Asp He Gly Gly Leu 
275 280 285 

Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Pro 
305 310 315 320 

Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 

Met Ala Thr Cys Ala Met Asn Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 350 

Pro Leu Lys Asn Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 

370 375 380 

Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405 410 415 

Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 

Leu His 
<210> 9 



<211> 1296 
<212> DNA 

<213> Pseudomonas fluorescens 
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<220> 
<221> CDS 
<222> 

<400> 9 

atg act cat cgt att gtc ate gtt ggc ggc ggc gcc ggc ggt ctg gag 

Met Thr His Arg He Val He Val Gly Gly Gly Ala Gly Gly Leu Glu 
15 10 15 

ttg get ace cgt ctg ggt aag act ctg ggc aag cgt ggc acg gcc agt 
Leu Ala Thr Arg Leu Gly Lys Thr Leu Gly Lys Arg Gly Thr Ala Ser 

20 25 30 

gtg atg ctg gtc gac gcg aac ctg acc cac ate tgg aaa ccg eta ctg 
Val Met Leu Val Asp Ala Asn Leu Thr His He Trp Lys Pro Leu Leu 

35 40 45 

cac gaa gtg gcc gcc ggc tec ttg aac tec tec gaa gac gaa etc aac 
His Glu Val Ala Ala Gly Ser Leu Asn Ser Ser Glu Asp Glu Leu Asn 
50 55 60 

tat gtc gee cag gea aaa tgg aac cac ttc gag ttc cag etc ggg ege 
Tyr Val Ala Gin Ala Lys Trp Asn His Phe Glu Phe Gin Leu Gly Arg 
65 70 75 80 

atg age ggc ctg gat ege gag ege aag aga ate caa ctg gcc gcc ace 
Met Ser Gly Leu Asp Arg Glu Arg Lys Arg He Gin Leu Ala Ala Thr 

85 90 95 

tat gac gag ace ggc gtc gag ctg ttg ccg gee egg gaa ctg ggc tac 
Tyr Asp Glu Thr Gly Val Glu Leu Leu Pro Ala Arg Glu Leu Gly Tyr 

100 105 110 

gac acc ctg gtg att gcc gtc ggc age ace ace aat gac ttc ggc ace 
Asp Thr Leu Val He Ala Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 

gaa ggc gcg gcg eag cac tge ctg ttc etc gac acc ege aaa cag gcc 
Glu Gly Ala Ala Gin His Cys Leu Phe Leu Asp Thr Arg Lys Gin Ala 
130 135 140 

gag ege ttc cat cag caa ttg ctg cac cac tat ctg ege gee cac gcc 
Glu Arg Phe His Gin Gin Leu Leu His His Tyr Leu Arg Ala His Ala 
145 150 155 160 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



ggg cag acc gat ate gtc gag ege ate age gtc gcc att gtc ggc gee 
Gly Gin Thr Asp He Val Glu Arg He Ser Val Ala He Val Gly Ala 

165 170 175 
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ggt gcg acc ggg gtc gaa ctg gcc gcc gag ctg cat aat gcc gcc cac 
Gly Ala Tlir Gly Val Glu Leu Ala Ala Glu Leu His Asn Ala Ala His 

180 185 190 

gaa ctg cac gcc tac ggc ctg gac egg ate aaa ccg gag aac atg cac 
Glu Leu His Ala Tyr Gly Leu Asp Arg He Lys Pro Glu Asn Met His 
195 200 205 

ate acc ctg ate gag gcc ggg cea cgc gtc ttg ccg gcc ctg ccg gag 
He Thr Leu He Glu Ala Gly Pro Arg Val Leu Pro Ala Leu Pro Glu 
210 215 220 

cgt ate ggc ggg ccg gtg cac aag acc ctg gaa aaa etc ggg gtc aac 
Arg He Gly Gly Pro Val His Lys Thr Leu Glu Lys Leu Gly Val Asn 
225 230 235 240 

gtc atg acc aac gcc gee gtc age cag gtg acc gee gac age ctg att 
Val Met Thr Asn Ala Ala Val Ser Gin Val Thr Ala Asp Ser Leu He 

245 250 255 

ace gcg gac ggc aaa gtg ate gac gcg age ctg aaa gtc tgg gcc gcc 
Thr Ala Asp Gly Lys Val He Asp Ala Ser Leu Lys Val Trp Ala Ala 

260 265 270 

ggg att cgc gee ccg gac ttc etc aag gac ate gac ggg ctg gag ace 
Gly He Arg Ala Pro Asp Phe Leu Lys Asp He Asp Gly Leu Glu Thr 
275 280 285 

aac egg ate aac cag ttg cac gtg ctg cec act ttg cag ace ace cgc 
Asn Arg He Asn Gin Leu His Val Leu Pro Thr Leu Gin Thr Thr Arg 
290 295 300 

gac gag aac ate ttc gee ttc ggc gac tge gee gee tgc ccg eaa cec 
Asp Glu Asn He Phe Ala Phe Gly Asp Cys Ala Ala Cys Pro Gin Pro 
305 310 315 320 

ggc age gag cgc aac gtc cea ect cgc gee cag gee gca cac cag eaa 
Gly Ser Glu Arg Asn Val Pro Pro Arg Ala Gin Ala Ala His Gin Gin 

325 330 335 

gcc tea ctg ctg gcc aaa tee ttg aag ctg egg ate gag ggc aag gee 
Ala Ser Leu Leu Ala Lys Ser Leu Lys Leu Arg He Glu Gly Lys Ala 

340 345 350 

ctg ccg gaa tac aaa tac acc gac tac ggc teg ctg ate teg ctg teg 
Leu Pro Glu Tyr Lys Tyr Thr Asp Tyr Gly Ser Leu He Ser Leu Ser 
355 360 365 

egg ttc teg gca gtg ggc aac ctg atg ggt aac ctg acc ggc age gtg 

miiE# 2 0 0 5- 



^-v : 16/ 
576 

624 

672 

720 

768 

816 

864 

912 

960 

1008 

1056 

1104 

1152 
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Arg Phe Ser Ala Val Gly Asn Leu Met Gly Asn Leu Thr Gly Ser Val 
370 375 380 

atg etc gaa ggc tgg ctg gcg egg atg ttc tat gtg teg ctg tae cgc 
Met Leu Glu Gly Trp Leu Ala Arg Met Phe Tyr Val Ser Leu Tyr Arg 
385 390 395 400 

atg cac cag atg gcg ctg tac ggc atg ttc cgc acg gcc atg ttg atg 
Met His Gin Met Ala Leu Tyr Gly Met Phe Arg Thr Ala Met Leu Met 

405 410 415 

ctg ggt age aag ate ggg cgt ggg acc gag cct egg ctg aag ctg cac 
Leu Gly Ser Lys He Gly Arg Gly Thr Glu Pro Arg Leu Lys Leu His 

420 425 430 



1200 



1248 



1296 



<210> 10 
<211> 432 
<212> PRT 

<213> Pseudomonas f luorescens 



<400> 10 

Met Thr His Arg He Val He Val Gly Gly Gly Ala Gly Gly Leu Glu 
15 10 15 

Leu Ala Thr Arg Leu Gly Lys Thr Leu Gly Lys Arg Gly Thr Ala Ser 

20 25 30 

Val Met Leu Val Asp Ala Asn Leu Thr His He Trp Lys Pro Leu Leu 

35 40 45 

His Glu Val Ala Ala Gly Ser Leu Asn Ser Ser Glu Asp Glu Leu Asn 
50 55 60 

Tyr Val Ala Gin Ala Lys Trp Asn His Phe Glu Phe Gin Leu Gly Arg 
65 70 75 80 

Met Ser Gly Leu Asp Arg Glu Arg Lys Arg He Gin Leu Ala Ala Thr 

85 90 95 

Tyr Asp Glu Thr Gly Val Glu Leu Leu Pro Ala Arg Glu Leu Gly Tyr 

100 105 110 

Asp Thr Leu Val He Ala Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 

Glu Gly Ala Ala Gin His Cys Leu Phe Leu Asp Thr Arg Lys Gin Ala 
130 135 140 

Glu Arg Phe His Gin Gin Leu Leu His His Tyr Leu Arg Ala His Ala 
145 150 155 160 
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Gly Gin Thr Asp He Val Glu Arg He Ser Val Ala He Val Gly Ala 

165 170 175 

Gly Ala Thr Gly Val Glu Leu Ala Ala Glu Leu His Asn Ala Ala His 

ISO 185 190 

Glu Leu His Ala Tyr Gly Leu Asp Arg He Lys Pro Glu Asn Met His 
195 200 205 

He Thr Leu He Glu Ala Gly Pro Arg Val Leu Pro Ala Leu Pro Glu 
210 215 220 

Arg He Gly Gly Pro Val His Lys Thr Leu Glu Lys Leu Gly Val Asn 
225 230 235 240 

Val Met Thr Asn Ala Ala Val Ser Gin Val Thr Ala Asp Ser Leu He 

245 250 255 

Thr Ala Asp Gly Lys Val He Asp Ala Ser Leu Lys Val Trp Ala Ala 

260 265 270 

Gly He Arg Ala Pro Asp Phe Leu Lys Asp He Asp Gly Leu Glu Thr 

275 280 285 

Asn Arg He Asn Gin Leu His Val Leu Pro Thr Leu Gin Thr Thr Arg 
290 295 300 

Asp Glu Asn He Phe Ala Phe Gly Asp Cys Ala Ala Cys Pro Gin Pro 
305 310 315 320 

Gly Ser Glu Arg Asn Val Pro Pro Arg Ala Gin Ala Ala His Gin Gin 

325 330 335 

Ala Ser Leu Leu Ala Lys Ser Leu Lys Leu Arg He Glu Gly Lys Ala 

340 345 350 

Leu Pro Glu Tyr Lys Tyr Thr Asp Tyr Gly Ser Leu He Ser Leu Ser 
355 360 365 

Arg Phe Ser Ala Val Gly Asn Leu Met Gly Asn Leu Thr Gly Ser Val 
370 375 380 

Met Leu Glu Gly Trp Leu Ala Arg Met Phe Tyr Val Ser Leu Tyr Arg 
385 390 395 400 

Met His Gin Met Ala Leu Tyr Gly Met Phe Arg Thr Ala Met Leu Met 

405 410 415 

Leu Gly Ser Lys He Gly Arg Gly Thr Glu Pro Arg Leu Lys Leu His 
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420 425 430 

<210> 11 
<211> 1296 

<212> DNA 

<213> Azotobacter vinelandii 

<220> 
<221> CDS 
<222> 

<400> 11 

atg act cat cgt ate gta ate gtc ggc ggt ggc get ggc ggc gtg gaa 

Met Thr His Arg He Val He Val Gly Gly Gly Ala Gly Gly Val Glu 
15 10 15 

etc get ace cgc etc ggc aag ace atg ggc agg aae tte eag gcg aag 
Leu Ala Thr Arg Leu Gly Lys Thr Met Gly Arg Asn Phe Gin Ala Lys 

20 25 30 

ate ace etg gtc gae gee aae atg ace eac ctg tgg aaa ccg ctg ctg 
He Thr Leu Val Asp Ala Asn Met Thr His Leu Trp Lys Pro Leu Leu 

35 40 45 

eac gaa gtc gcc gee ggc teg ctg aae teg ace ggc gae gaa ctg aae 
His Glu Val Ala Ala Gly Ser Leu Asn Ser Thr Gly Asp Glu Leu Asn 
50 55 60 

tat gtg gcc eag gcc aaa tgg aac aae tte gag tte eag tac ggc cgc 
Tyr Val Ala Gin Ala Lys Trp Asn Asn Phe Glu Phe Gin Tyr Gly Arg 
65 70 75 80 

atg tge ggt etg gae egg gcc aac aag cgt ate cgc ctg gcg gee eag 
Met Cys Gly Leu Asp Arg Ala Asn Lys Arg He Arg Leu Ala Ala Gin 

85 90 95 

ccg gee cag gaa gat cgc gcg ccc ctg ccc gag cgc gaa ctg gaa tac 
Pro Ala Gin Glu Asp Arg Ala Pro Leu Pro Glu Arg Glu Leu Glu Tyr 

100 105 110 

gae ace ctg gtc ett tec gtc ggc age ace ace aat gae tte ggc ace 
Asp Thr Leu Val Leu Ser Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 

ccg ggc gee gee gag aae tgt att tte ctg gaa ggc cgc gae cag gcc 
Pro Gly Ala Ala Glu Asn Cys He Phe Leu Glu Gly Arg Asp Gin Ala 
130 135 140 



48 



96 



144 



192 



240 



288 



336 



384 



432 



gag cgt tte cgc cgt ccg etg etc age eac tac ttg cgt gcc eac gee 480 
Glu Arg Phe Arg Arg Pro Leu Leu Ser His Tyr Leu Arg Ala His Ala 
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145 



150 



155 



160 



age aat gac gac ggc cat cag gtc aag gtc gcc ate gtc ggc gcc ggt 
Ser Asn Asp Asp Gly His Gin Val Lys Val Ala He Val Gly Ala Gly 

165 170 175 

gcc acc ggg gtc gaa ctg gcc gca gaa ctg cgc cac gcc tec aag gaa 
Ala Thr Gly Val Glu Leu Ala Ala Glu Leu Arg His Ala Ser Lys Glu 

180 185 190 

ctg gtc gcc tat ggg ctg gag cgc att ccg ccg gag aac etc age ate 
Leu Val Ala Tyr Gly Leu Glu Arg He Pro Pro Glu Asn Leu Ser He 
195 200 205 

aeg ctg ate gaa tee age ccg cgt gta etc gee gcc ctg ecc gaa cgc 
Thr Leu He Glu Ser Ser Pro Arg Val Leu Ala Ala Leu Pro Glu Arg 
210 215 220 

ate age ege tee geg cac gee ace ctg gaa age ctg ggc gtt cgc gtg 
He Ser Arg Ser Ala His Ala Thr Leu Glu Ser Leu Gly Val Arg Val 
225 230 235 240 

etc gtc age ace gee gtc age gag gtc ace geg gaa ggc gtg aag acg 
Leu Val Ser Thr Ala Val Ser Glu Val Thr Ala Glu Gly Val Lys Thr 

245 250 255 

aag gac gac cag ttc ate ecc gee gac etc atg gtc tgg gee gca ggc 
Lys Asp Asp Gin Phe He Pro Ala Asp Leu Met Val Trp Ala Ala Gly 

260 265 270 

gtc cgc geg ecc gcc ttc etc aag gag ctg gat ggt ctg gaa ace aat 
Val Arg Ala Pro Ala Phe Leu Lys Glu Leu Asp Gly Leu Glu Thr Asn 
275 280 285 

ege ate aac cag ttg cag gtc cgc cag acc ctg cag act act ctg gac 
Arg He Asn Gin Leu Gin Val Arg Gin Thr Leu Gin Thr Thr Leu Asp 
290 295 300 

gac gat ate ttc gee ttc ggc gat tgt gee tec tgc ccg cag ccg ggt 
Asp Asp He Phe Ala Phe Gly Asp Cys Ala Ser Cys Pro Gin Pro Gly 
305 310 315 320 

acc gac cgc ecc gtt ccg ccg ege gee cag gee get cac cag cag gcc 
Thr Asp Arg Pro Val Pro Pro Arg Ala Gin Ala Ala His Gin Gin Ala 

325 330 335 

age ctg ctg gcc aag teg etc eae ege aag ctg cag gaa gac age etc 
Ser Leu Leu Ala Lys Ser Leu His Arg Lys Leu Gin Glu Asp Ser Leu 

340 345 350 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 
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tgc tgg agt ate get aca gcg aac cac ggc teg ctg ate tec etc teg 
Cys Trp Ser He Ala Thr Ala Asn His Gly Ser Leu He Ser Leu Ser 
355 360 365 

age ttc teg gcg ate ggt aac ctg atg ggc aac ctg acc ggc aac gtg 
Ser Phe Ser Ala He Gly Asn Leu Met Gly Asn Leu Thr Gly Asn Val 
370 375 380 

ace ttg gaa ggc tgg ctg gee cgc aag ttc tac att tec ctg tac cgc 
Thr Leu Glu Gly Trp Leu Ala Arg Lys Phe Tyr He Ser Leu Tyr Arg 
385 390 395 400 

atg cac cag atg gcg etc tac ggt ace ttc cgc ace ctg atg atg atg 
Met His Gin Met Ala Leu Tyr Gly Thr Phe Arg Thr Leu Met Met Met 

405 410 415 

ctg ggc gac cgc ttc cgc age age acc gaa ecc cgc etc aag ett cac 
Leu Gly Asp Arg Phe Arg Ser Ser Thr Glu Pro Arg Leu Lys Leu His 

420 425 430 



1104 



1152 



1200 



1248 



1296 



<210> 12 
<211> 432 
<212> PRT 

<213> Azotobacter vinelandii 

<400> 12 

Met Thr His Arg He Val He Val Gly Gly Gly Ala Gly Gly Val Glu 
15 10 15 

Leu Ala Thr Arg Leu Gly Lys Thr Met Gly Arg Asn Phe Gin Ala Lys 

20 25 30 

He Thr Leu Val Asp Ala Asn Met Thr His Leu Trp Lys Pro Leu Leu 

35 40 45 

His Glu Val Ala Ala Gly Ser Leu Asn Ser Thr Gly Asp Glu Leu Asn 
50 55 60 

Tyr Val Ala Gin Ala Lys Trp Asn Asn Phe Glu Phe Gin Tyr Gly Arg 
65 70 75 80 

Met Cys Gly Leu Asp Arg Ala Asn Lys Arg He Arg Leu Ala Ala Gin 

85 90 95 

Pro Ala Gin Glu Asp Arg Ala Pro Leu Pro Glu Arg Glu Leu Glu Tyr 

100 105 HO 

Asp Thr Leu Val Leu Ser Val Gly Ser Thr Thr Asn Asp Phe Gly Thr 
115 120 125 

mSE# 2005-3028499 
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Pro Gly Ala Ala Glu Asn Cys He Phe Leu Glu Gly Arg Asp Gin Ala 
130 135 140 

Glu Arg Phe Arg Arg Pro Leu Leu Ser His Tyr Leu Arg Ala His Ala 
145 150 155 160 

Ser Asn Asp Asp Gly His Gin Val Lys Val Ala lie Val Gly Ala Gly 

165 170 175 

Ala Thr Gly Val Glu Leu Ala Ala Glu Leu Arg His Ala Ser Lys Glu 

180 185 190 

Leu Val Ala Tyr Gly Leu Glu Arg He Pro Pro Glu Asn Leu Ser He 
195 200 205 

Thr Leu He Glu Ser Ser Pro Arg Val Leu Ala Ala Leu Pro Glu Arg 
210 215 220 

He Ser Arg Ser Ala His Ala Thr Leu Glu Ser Leu Gly Val Arg Val 
225 230 235 240 

Leu Val Ser Thr Ala Val Ser Glu Val Thr Ala Glu Gly Val Lys Thr 

245 250 255 

Lys Asp Asp Gin Phe He Pro Ala Asp Leu Met Val Trp Ala Ala Gly 

260 265 270 

Val Arg Ala Pro Ala Phe Leu Lys Glu Leu Asp Gly Leu Glu Thr Asn 
275 280 285 

Arg He Asn Gin Leu Gin Val Arg Gin Thr Leu Gin Thr Thr Leu Asp 
290 295 300 

Asp Asp He Phe Ala Phe Gly Asp Cys Ala Ser Cys Pro Gin Pro Gly 
305 310 315 320 

Thr Asp Arg Pro Val Pro Pro Arg Ala Gin Ala Ala His Gin Gin Ala 

325 330 335 

Ser Leu Leu Ala Lys Ser Leu His Arg Lys Leu Gin Glu Asp Ser Leu 

340 345 350 

Cys Trp Ser He Ala Thr Ala Asn His Gly Ser Leu He Ser Leu Ser 
355 360 365 

Ser Phe Ser Ala He Gly Asn Leu Met Gly Asn Leu Thr Gly Asn Val 
370 375 380 

Thr Leu Glu Gly Trp Leu Ala Arg Lys Phe Tyr He Ser Leu Tyr Arg 

{iliE# 2005-3028499 
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385 



390 



395 



400 



Met His Gin Met Ala Leu Tyr Gly Thr Phe Arg Thr Leu Met Met Met 

405 410 415 

Leu Gly Asp Arg Phe Arg Ser Ser Thr Glu Pro Arg Leu Lys Leu His 

420 425 430 



<210> 13 



<211> 1302 
<212> DNA 

<213> Salmonella typhimurium LT2 



<220> 
<221> CDS 
<222> 



<400> 13 

ttg act aca cca tta aaa aag ate gtg att gtc ggc ggc ggc get ggc 
Met Thr Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
15 10 15 

ggg ctg gaa atg gcg acg cag tta gge cat aaa etg ggg cgc aag aaa 
Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 

20 25 30 

aaa gcg aaa ate acg ctg gta gac aga aat cac age cat ctg tgg aaa 
Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 

35 40 45 

cca ttg ctg cac gaa gtg gcg act ggc tct ctg gac gaa ggc gtg gat 
Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 55 60 

gcg ctg age tat etg get cat gcg cgt aat cat ggt ttc cag ttc cag 
Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 

ctg ggg teg gtg atg gat ate gat cgc gaa gcg aaa ace ate acc att 
Leu Gly Ser Val Met Asp He Asp Arg Glu Ala Lys Thr He Thr He 

85 90 95 

gcc gag ttg cgt gat gaa aag gge gaa ctg ctg gtg ccg gag cgc aaa 
Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 

100 105 110 



48 



96 



144 



192 



240 



288 



336 



384 



ate gcg tat gac acg ctg gtg atg gcg ctg ggc age acc tct aat gat 
He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 

ffi|iE# 2005-3028499 
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115 120 125 

ttc aac acg ccg ggc gtg aaa gag cac tgt ate ttc etc gat aac ccg 
Phe Asn Thr Pro Gly Val Lys Glu His Cys lie Phe Leu Asp Asn Pro 
130 135 140 

cat cag gcg cgc cgt ttt cac cag gag atg ctg aac ctg ttc etc aag 
His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 

tat teg get aat ctg ggc gcg aac ggt aag gtc aat ate gee ate gtt 
Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He Ala He Val 

165 170 175 

ggc ggc ggt gcg acg ggg gtt gag ctg teg get gaa ctg cat aat gcg 
Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 

180 185 190 

gta aaa cag ctg eat age tat ggt tat aag ggg ctg ace aac gae gcg 
Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Asp Ala 
195 200 205 

ctg aac gtg acg ttg gtt gag get ggc gag cgt att ctg cet gcg ttg 
Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 

ccg ccg cgt ate tec age gee gcg cat aat gaa ctg ace aaa ctg ggc 
Pro Pro Arg He Ser Ser Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

gtt cgc gtg ctg acg caa act atg gtc ace age gee gac gaa ggc ggt 
Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 

245 250 255 

ctg eat acg aaa gaa ggt gaa tat att cag gee gat ctg atg gtg tgg 
Leu His Thr Lys Glu Gly Glu Tyr He Gin Ala Asp Leu Met Val Trp 

260 265 270 

gcg gcg ggt ate aaa gcg eca gat ttt atg aaa gag att ggt ggt ctg 
Ala Ala Gly He Lys Ala Pro Asp Phe Met Lys Glu He Gly Gly Leu 
275 280 285 

gaa aeg aac cgc att aac caa ctg gtg gtg gaa ccg acg ctg caa ace 
Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

acg cgc gat cet gat att tat geg att ggc gac tgc get tec tgc gca 
Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Ala 
305 310 315 320 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 
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cgt ccg gag gga ggt ttt gtg ccg cct cgc get cag gcg gcg cat cag 1008 
Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 

atg get aee tge gcg atg aaa aac att etg gcg cag atg aat gge aaa 
Met Ala Thr Cys Ala Met Lys Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 350 

ccg ctg aaa get tac cag tat aaa gat cat gga teg ctg gtc tct etg 
Pro Leu Lys Ala Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 



1056 



1104 



tec aac ttc tct acc gtg ggt agt ctg atg ggg aac ctg acc cgc ggt 1152 
Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 375 380 



tea atg atg att gaa gga cgt ate gee cgc ttc gtg tat ate teg eta 
Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

tac cgt atg eac cag ata gcg ctg cat gga tac ttt aaa acc gge ctg 
Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405 410 415 

atg atg ctg gtg gge agt att aac cgc gtc att cgt ccg cgc ctg aaa 
Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 

ctg eat 
Leu His 

<210> 14 
<211> 434 
<212> PRT 

<213> Salmonella typhimurium LT2 
<400> 14 

Met Thr Thr Pro Leu Lys Lys He Val He Val Gly Gly Gly Ala Gly 
15 10 15 

Gly Leu Glu Met Ala Thr Gin Leu Gly His Lys Leu Gly Arg Lys Lys 

20 25 30 

Lys Ala Lys He Thr Leu Val Asp Arg Asn His Ser His Leu Trp Lys 

35 40 45 

Pro Leu Leu His Glu Val Ala Thr Gly Ser Leu Asp Glu Gly Val Asp 
50 55 60 



1200 



1248 



1296 



1302 
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Ala Leu Ser Tyr Leu Ala His Ala Arg Asn His Gly Phe Gin Phe Gin 
65 70 75 80 

Leu Gly Ser Val Met Asp He Asp Arg Glu Ala Lys Thr He Thr He 

85 90 95 

Ala Glu Leu Arg Asp Glu Lys Gly Glu Leu Leu Val Pro Glu Arg Lys 

100 105 110 

He Ala Tyr Asp Thr Leu Val Met Ala Leu Gly Ser Thr Ser Asn Asp 
115 120 125 

Phe Asn Thr Pro Gly Val Lys Glu His Cys He Phe Leu Asp Asn Pro 
130 135 140 

His Gin Ala Arg Arg Phe His Gin Glu Met Leu Asn Leu Phe Leu Lys 
145 150 155 160 

Tyr Ser Ala Asn Leu Gly Ala Asn Gly Lys Val Asn He Ala He Val 

165 170 175 

Gly Gly Gly Ala Thr Gly Val Glu Leu Ser Ala Glu Leu His Asn Ala 

ISO 185 190 

Val Lys Gin Leu His Ser Tyr Gly Tyr Lys Gly Leu Thr Asn Asp Ala 
195 200 205 

Leu Asn Val Thr Leu Val Glu Ala Gly Glu Arg He Leu Pro Ala Leu 
210 215 220 

Pro Pro Arg He Ser Ser Ala Ala His Asn Glu Leu Thr Lys Leu Gly 
225 230 235 240 

Val Arg Val Leu Thr Gin Thr Met Val Thr Ser Ala Asp Glu Gly Gly 

245 250 255 

Leu His Thr Lys Glu Gly Glu Tyr He Gin Ala Asp Leu Met Val Trp 

260 265 270 

Ala Ala Gly He Lys Ala Pro Asp Phe Met Lys Glu He Gly Gly Leu 
275 280 285 

Glu Thr Asn Arg He Asn Gin Leu Val Val Glu Pro Thr Leu Gin Thr 
290 295 300 

Thr Arg Asp Pro Asp He Tyr Ala He Gly Asp Cys Ala Ser Cys Ala 
305 310 315 320 

Arg Pro Glu Gly Gly Phe Val Pro Pro Arg Ala Gin Ala Ala His Gin 

325 330 335 
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Met Ala Thr Cys Ala Met Lys Asn He Leu Ala Gin Met Asn Gly Lys 

340 345 350 

Pro Leu Lys Ala Tyr Gin Tyr Lys Asp His Gly Ser Leu Val Ser Leu 
355 360 365 

Ser Asn Phe Ser Thr Val Gly Ser Leu Met Gly Asn Leu Thr Arg Gly 
370 375 380 

Ser Met Met He Glu Gly Arg He Ala Arg Phe Val Tyr He Ser Leu 
385 390 395 400 

Tyr Arg Met His Gin He Ala Leu His Gly Tyr Phe Lys Thr Gly Leu 

405 410 415 

Met Met Leu Val Gly Ser He Asn Arg Val He Arg Pro Arg Leu Lys 

420 425 430 

Leu His 

<210> 15 

<211> 1908 
<212> DNA 

<213> Lactobacillus plantarum WCFSl 

<220> 
<221> CDS 
<222> 



<400> 15 

atg gca aag aaa aat att gtc gtt gtc ggt gcg ggg ttt get ggt gtt 
Met Ala Lys Lys Asn He Val Val Val Gly Ala Gly Phe Ala Gly Val 
1 5 10 15 

tac gca acc aag aaa ctg tct aag cat ttc aaa aaa aat gca gac gtc 
Tyr Ala Thr Lys Lys Leu Ser Lys His Phe Lys Lys Asn Ala Asp Val 

20 25 30 

gag att acg ttg att gac egg cat tea tac ttc acg tat atg act gaa 
Glu He Thr Leu He Asp Arg His Ser Tyr Phe Thr Tyr Met Thr Glu 

35 40 45 

tta cat gaa gtt get ace gaa egg gtg gaa cet gag cat ate caa tat 
Leu His Glu Val Ala Thr Glu Arg Val Glu Pro Glu His He Gin Tyr 
50 • 55 60 

gat ttg caa egg ttg ttc gca egg ega aaa aac gtt cgt etc gtg acc 



48 



96 



144 



192 



240 
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Asp Leu Gin Arg Leu Phe Ala Arg Arg Lys Asn Val Arg Leu Val Thr 
65 70 75 80 

gat acc gtg acg ggc ate gac aaa aag gca caa aca gtt act acc gaa 
Asp Thr Val Thr Gly He Asp Lys Lys Ala Gin Thr Val Thr Thr Glu 

85 90 95 

cac gga agt tat caa tat gat caa ctt tta att agt ttg ggt ggg gaa 
His Gly Ser Tyr Gin Tyr Asp Gin Leu Leu He Ser Leu Gly Gly Glu 

100 105 110 

tec aat gac ttt ggg act ccc ggt gtt aag gaa cac ggc ttc gaa ttg 
Ser Asn Asp Phe Gly Thr Pro Gly Val Lys Glu His Gly Phe Glu Leu 
115 120 125 

tgg tec ttc gaa caa gcg atg gca ttg cgc get cac tta tet gca att 
Trp Ser Phe Glu Gin Ala Met Ala Leu Arg Ala His Leu Ser Ala He 
130 135 140 

att egg egg ggg gcg gcg gag etc gac cct get aag cgc aaa gee atg 
He Arg Arg Gly Ala Ala Glu Leu Asp Pro Ala Lys Arg Lys Ala Met 
145 150 155 160 

ttg acc ttt aca gtc tgt ggt tet ggt ttt act ggt tet gaa ctg att 
Leu Thr Phe Thr Val Cys Gly Ser Gly Phe Thr Gly Ser Glu Leu He 

165 170 175 

ggt gaa tta ate gaa tat cgt gat gtt ttg get ega gac aac aag etc 
Gly Glu Leu He Glu Tyr Arg Asp Val Leu Ala Arg Asp Asn Lys Leu 

180 185 190 

gat cca agt gaa ate acg etc caa ttg gtc gaa gca gcg eeg act att 
Asp Pro Ser Glu He Thr Leu Gin Leu Val Glu Ala Ala Pro Thr He 
195 200 205 

att aac atg etc aac egg acg caa gee ggt aag gee get aag tae atg 
He Asn Met Leu Asn Arg Thr Gin Ala Gly Lys Ala Ala Lys Tyr Met 
210 215 220 

gaa aaa cat ggt gtc aaa ate atg acg aac tec atg att ace gaa gtc 
Glu Lys His Gly Val Lys He Met Thr Asn Ser Met He Thr Glu Val 
225 230 235 240 

tgt gaa gac cat gtt aac tta aaa ggc aag gat cca att cca acc tae 
Cys Glu Asp His Val Asn Leu Lys Gly Lys Asp Pro He Pro Thr Tyr 

245 250 255 

acg tta ate tgg aca gee ggt gtt cgt get aat agt ate gtt aaa aag 
Thr Leu He Trp Thr Ala Gly Val Arg Ala Asn Ser He Val Lys Lys 

260 265 270 

iii|iE# 2 0 0 5 - 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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ttc ggc att gaa act aac ccc cgc ggt ggt cgc ttg atg gcc aat gaa 
Phe Gly He Glu Thr Asn Pro Arg Gly Gly Arg Leu Met Ala Asn Glu 
275 280 285 

ttc atg caa get aag gat tgt aac aat ate ttc tta gee ggt gat tea 
Phe Met Gin Ala Lys Asp Cys Asn Asn He Phe Leu Ala Gly Asp Ser 
290 295 300 

acc age tac caa gaa cct gac caa cea egg eca gtc cea caa ate gtt 
Thr Ser Tyr Gin Glu Pro Asp Gin Pro Arg Pro Val Pro Gin He Vai 
305 310 315 320 

caa ggg get gaa gaa acc gea get aag gee gtc gaa ggt att att aag 
Gin Gly Ala Glu Glu Thr Ala Ala Lys Ala Val Glu Gly He He Lys 

325 330 335 

aac gtt gac cag act gac gtt aeg ate aag cea ttt aag ggc get tat 
Asn Val Asp Gin Thr Asp Val Thr He Lys Pro Phe Lys Gly Ala Tyr 

340 345 350 

caa gea tec gtc gac tea att ggt tec aaa tat gcc gtt gea caa gtt 
Gin Ala Ser Val Asp Ser He Gly Ser Lys Tyr Ala Val Ala Gin Val 
355 360 365 

tta gag aag tgg aac gtc tct ggt ttt att gee gtg ctt tta aaa cac 
Leu Glu Lys Trp Asn Val Ser Gly Phe He Ala Val Leu Leu Lys His 
370 375 380 

gcc ate aac tgg atg tac tac gtt cag att ttc tea ggt tac tac eta 
Ala He Asn Trp Met Tyr Tyr Val Gin He Phe Ser Gly Tyr Tyr Leu 
385 390 395 400 

ttc cag tac ttc atg cac gaa ttc ttc egg act cgt aat aac cgt aac 
Phe Gin Tyr Phe Met His Glu Phe Phe Arg Thr Arg Asn Asn Arg Asn 

405 410 415 

gtc ttc cgc ggt tgg gtc tea egg get ggt aac gta etc tgg agt gtg 
Val Phe Arg Gly Trp Val Ser Arg Ala Gly Asn Val Leu Trp Ser Val 

420 425 430 

cea ctg egg ttc ttc tat ggt gee atg tgg tta tgg gac tgc tgg act 
Pro Leu Arg Phe Phe Tyr Gly Ala Met Trp Leu Trp Asp Cys Trp Thr 
435 440 445 

aaa gtt cag gga tct gaa tec tgg ttc act gac aag tta egg tta cea 
Lys Val Gin Gly Ser Glu Ser Trp Phe Thr Asp Lys Leu Arg Leu Pro 
450 455 460 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



ttc gaa tgg att ace gtg gcc gea ace agt ggt gee tct caa gea act 1440 

BiUm 2005-3028499 
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Phe Glu Trp He Thr Val Ala Ala Thr Ser Gly Ala Ser Gin Ala Thr 
465 470 475 480 

aaa gcc get gca acc agt ggt get tct gaa get gee aeg tea ace gtt 
Lys Ala Ala Ala Thr Ser Gly Ala Ser Glu Ala Ala Thr Ser Thr Val 

485 490 495 

aaa gee get aag ggt gtc ttc agt ctt tea tac atg tac ggt aaa gaa 
Lys Ala Ala Lys Gly Val Phe Ser Leu Ser Tyr Met Tyr Gly Lys Glu 

500 505 510 

ecc etg atg gtc ttt gac aaa atg cca eat tgg ttc gaa tea att ace 
Pro Leu Met Val Phe Asp Lys Met Pro His Trp Phe Glu Ser He Thr 
515 520 525 

aag gtc ttc att ccg aac atg caa atg gcc etc ttc ttc cag aaa ttc 
Lys Val Phe He Pro Asn Met Gin Met Ala Leu Phe Phe Gin Lys Phe 
530 535 540 

atg act tgt gtt gaa ate gtc att gca tta tgt att ttc ttc gga etc 
Met Thr Cys Val Glu He Val He Ala Leu Cys He Phe Phe Gly Leu 
545 550 555 560 

ttt act tgg ttt get aac gca gtc acc att gge tta gtt gtc gtc ttc 
Phe Thr Trp Phe Ala Asn Ala Val Thr He Gly Leu Val Val Val Phe 

565 570 575 

tge tta tct ggc atg ttc tac tgg gtc aac att tgg atg ate ttt gtt 
Cys Leu Ser Gly Met Phe Tyr Trp Val Asn He Trp Met He Phe Val 

580 585 590 

gcc etc gcc tta atg aac ggt tec gga egg aca ttt ggg tta gac tac 
Ala Leu Ala Leu Met Asn Gly Ser Gly Arg Thr Phe Gly Leu Asp Tyr 
595 600 605 

tgg gtc gtt ccg tgg atg caa aaa cac ctt gga cac tgg tgg tac ggc 
Trp Val Val Pro Trp Met Gin Lys His Leu Gly His Trp Trp Tyr Gly 
610 615 620 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



aac gtt cgt tct eat tac gac ggt gtt aaa acc cge 1908 
Asn Val Arg Ser His Tyr Asp Gly Val Lys Thr Arg 
625 630 635 

<210> 16 
<211> 636 
<212> PRT 

<213> Lactobacillus plantarum WCFSl 
<400> 16 

Met Ala Lys Lys Asn He Val Val Val Gly Ala Gly Phe Ala Gly Val 

ffi|iE# 2005-3028499 



#il 2004-053361 



^-v: 31/ 



Tyr Ala Thr Lys 

20 

Glu lie Thr Leu 

35 

Leu His Glu Val 
50 

Asp Leu Gin Arg 
65 

Asp Thr Val Thr 



His Gly Ser Tyr 

100 

Ser Asn Asp Phe 
115 

Trp Ser Phe Glu 
130 

lie Arg Arg Gly 
145 

Leu Thr Phe Thr 



Gly Glu Leu He 

180 

Asp Pro Ser Glu 
195 

He Asn Met Leu 
210 

Glu Lys His Gly 
225 

Cys Glu Asp His 



Thr Leu He Trp 

260 



5 

Lys Leu Ser Lys 



He Asp Arg His 

40 

Ala Thr Glu Arg 

55 

Leu Phe Ala Arg 
70 

Gly He Asp Lys 
85 

Gin Tyr Asp Gin 



Gly Thr Pro Gly 

120 

Gin Ala Met Ala 
135 

Ala Ala Glu Leu 
150 

Val Cys Gly Ser 
165 

Glu Tyr Arg Asp 



He Thr Leu Gin 

200 

Asn Arg Thr Gin 

215 

Val Lys He Met 

230 

Val Asn Leu Lys 
245 

Thr Ala Gly Val 



His Phe Lys Lys 

25 

Ser Tyr Phe Thr 



Val Glu Pro Glu 

60 

Arg Lys Asn Val 

75 

Lys Ala Gin Thr 
90 

Leu Leu He Ser 

105 

Val Lys Glu His 



Leu Arg Ala His 

140 

Asp Pro Ala Lys 

155 

Gly Phe Thr Gly 
170 

Val Leu Ala Arg 
185 

Leu Val Glu Ala 



Ala Gly Lys Ala 

220 

Thr Asn Ser Met 

235 

Gly Lys Asp Pro 
250 

Arg Ala Asn Ser 

265 



Asn Ala Asp Val 
30 

Tyr Met Thr Glu 
45 

His He Gin Tyr 



Arg Leu Val Thr 

80 

Val Thr Thr Glu 

95 

Leu Gly Gly Glu 

110 

Gly Phe Glu Leu 
125 

Leu Ser Ala He 



Arg Lys Ala Met 

160 

Ser Glu Leu He 
175 

Asp Asn Lys Leu 

190 

Ala Pro Thr He 
205 

Ala Lys Tyr Met 



He Thr Glu Val 

240 

He Pro Thr Tyr 
255 

He Val Lys Lys 
270 



•ffi!iE#2 0 0 5 
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Phe Gly He Glu Thr Asn Pro Arg Gly Gly Arg Leu Met Ala Asn Glu 
275 280 285 

Phe Met Gin Ala Lys Asp Cys Asn Asn He Phe Leu Ala Gly Asp Ser 
290 295 300 

Thr Ser Tyr Gin Glu Pro Asp Gin Pro Arg Pro Val Pro Gin He Val 
305 310 315 320 

Gin Gly Ala Glu Glu Thr Ala Ala Lys Ala Val Glu Gly He He Lys 

325 330 335 

Asn Val Asp Gin Thr Asp Val Thr He Lys Pro Phe Lys Gly Ala Tyr 

340 345 350 

Gin Ala Ser Val Asp Ser He Gly Ser Lys Tyr Ala Val Ala Gin Val 
355 360 365 

Leu Glu Lys Trp Asn Val Ser Gly Phe He Ala Val Leu Leu Lys His 
370 375 380 

Ala He Asn Trp Met Tyr Tyr Val Gin He Phe Ser Gly Tyr Tyr Leu 
385 390 395 400 

Phe Gin Tyr Phe Met His Glu Phe Phe Arg Thr Arg Asn Asn Arg Asn 

405 410 415 

Val Phe Arg Gly Trp Val Ser Arg Ala Gly Asn Val Leu Trp Ser Val 

420 425 430 

Pro Leu Arg Phe Phe Tyr Gly Ala Met Trp Leu Trp Asp Cys Trp Thr 
435 440 445 

Lys Val Gin Gly Ser Glu Ser Trp Phe Thr Asp Lys Leu Arg Leu Pro 
450 455 460 

Phe Glu Trp He Thr Val Ala Ala Thr Ser Gly Ala Ser Gin Ala Thr 
465 470 475 480 

Lys Ala Ala Ala Thr Ser Gly Ala Ser Glu Ala Ala Thr Ser Thr Val 

485 490 495 

Lys Ala Ala Lys Gly Val Phe Ser Leu Ser Tyr Met Tyr Gly Lys Glu 

500 505 510 

Pro Leu Met Val Phe Asp Lys Met Pro His Trp Phe Glu Ser He Thr 
515 520 525 

Lys Val Phe He Pro Asn Met Gin Met Ala Leu Phe Phe Gin Lys Phe 
530 535 540 
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Met Thr Cys Val Glu He Val He Ala Leu Cys He Phe Phe Gly Leu 
545 550 555 560 

Phe Thr Trp Phe Ala Asn Ala Val Thr He Gly Leu Val Val Val Phe 

565 570 575 

Cys Leu Ser Gly Met Phe Tyr Trp Val Asn He Trp Met He Phe Val 

580 585 590 

Ala Leu Ala Leu Met Asn Gly Ser Gly Arg Thr Phe Gly Leu Asp Tyr 
595 600 605 

Trp Val Val Pro Trp Met Gin Lys His Leu Gly His Trp Trp Tyr Gly 
610 615 620 

Asn Val Arg Ser His Tyr Asp Gly Val Lys Thr Arg 
625 630 635 
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